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For Large Plant—Dry Deposit— 


— Digging from Under Water- 


Moderate Size or Small Size Plants the 
Green Power Drag Scraper is delivering 
the material cheaply—and giving satisfac- 
tion. Start your plans early for coming 
year and get a full season’s operation with 
a scraper outfit. 


Will have new illustrated bulletin ready 
for mailing about December 15th. Write 
for copy. ‘ 


'L. P. GREEN 
1248 Monadnock Block, Chicago 
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We build pumps in all sizes, Belt Driven, Direct 
Connected, Engine Driven. 


We furnish manganese steel pump shells, side 
plates, runners, flap valves, elbows and pipe 
flanges for all makes of pumps. 


Manufactured by 


PETTIBONE MULLIKEN COMPANY 
CHICAGO, ILL. 


Send inquiries to 
W. H. K. BENNETT COMPANY 


20 East Jackson Boulevard 
CHICAGO, ILL. 
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If you produce sand and gravel 


don’t build any new plants or 
overhaul old ones until you 


have read this bulletin: 


You are looking for real profits—so espe- 
cially where competition is keen, hydraulic 
production and handling should have your 
first consideration. 


Ask any experienced operator how he likes 
the steady production rate, the reduced pay 
roll for labor, and best of all the cleanliness 
and salability of the product. 


With Morris Dredges, Sand Suckers, Con- 

veying Pumps and Boosters—whichever the 

conditions demand—you can put a steady flow 

of accurately graded material onto trucks, 

scows or cars without any intermediate han- 

dling between the start and the finish. Fur- 

ther, your labor problems take on an entirely ' ; 
different complexion, because fewer men are 
needed and even those are not dependent upon 
brute force to earn their living. 


Morris Engineers, with life-long experience 
in better methods of sand and gravel han- 
dling, gladly assist in determining proper 
apparatus and layout. Write at least for 
Bulletin 20, but preferably tell us also about 
your needs so we can make valuable but free 
suggestions. 

Morris Sand and Gravel Pump— 
One of our many types. 


Morris Machine Works Baldwinsville, N. Y. 


Originators of Centrifugal awe ty both single and multi-stage, and builders for 


practically all purposes since 1864 


Branch Offices: New York, 39-41 Cortlandt St.; Philadelphia, Forest Bldg.; Cleveland, Engineers’ 
Bldg.; Chicago, 217 N. Jefferson St.; Boston, 79 Milk St.; Pittsburgh, 320 Second Ave.; 


Detroit, Penobsec: Lidg.; Charlotte, Realty Bldg.; Richmond, 708 Mutual Bldg.; Houston, 119 
ain St. 


Sales Representatives: Buffalo, St. Paul, Kansas City, Denver, Salt Lake City, Seattle, —— nd, 
Ore. ; Los Angeles, New Orleans. Canadian Representatives: Storey Pump & Equipment Co., Toronto. 


MORRIS 


CENTRIFUGAL PuMmPs 





Pit Quarry 
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Duplicate Units of Machines 


plant earn be assured only by 

having duplicate units of every 
machine that is used. Without this 
duplication a breakdown necessitates 
shutting down the plant to make re- 
pairs. It is nonsense to suggest that 
a duplicate plant be installed and then 
be kept standing idle to cover an emer- 
gency such as a breakdown. This 
would be too much of an overhead for 
any operator and in the end would 
prove disastrous. However, there are 
some features of the plant equipment 
that can be duplicated to advantage. 

When an operator has a ready mar- 
ket for all he can produce, a plant 
shutdown will not only reduce his in- 
come and profits but it will at the 
same time cause extra expense. Con- 
tinuous production at the plant ca- 
pacity is desirable. If the produc- 
tion cannot be maintained at the ca- 
pacity of the plant, it should at least 
be continuous. 

_In a sand and gravel plant with a 
single screening and washing unit or 
In a stone quarry with a single 
crusher, duplicate units generally 
would be out of the question. The 
increased overhead wall be too great 
for the production. In such a case it 
is advantageous to keep a supply of 
spare parts on hand for quick repairs 
to each machine. A _ repair shop 
equipped with the tools for making 
the necessary repairs quickly should 
also be maintained. 

The question of duplicate units 
should be considered in the designing 
and building of the plant. Two 
smaller washing units may be in- 
stalled in place of one large unit. 

hus more material might be pro- 
duced when necessary, and in case of 
an accident to one unit the other can 
continue production. When a series 
of conveyors is in use, the arrange- 


C Sniant can. b operation of a 


ment of the feed conveyors should be 
such that in the event of the break- 
down of one crusher, it will be possible 
to cut out this crusher until it is 
repaired. The rest of the plant can 
then go on with production. When 
production is dependent upon a main 
unit, such as a pump, duplication as 
far as the pump is concerned is abso- 
lutely essential. If one fair sized 
boiler is sufficient to operate a plant, 
it may be poor economy to install a 
duplicate boiler. Yet if the load at 
times is excessive and a second boiler 
could be occasionally used, two units 
would probably be good economy as 
the second could be held for emérgen- 
cies when not needed. There are 
many excellent examples of plants 
where the single units of the plant are 
so arranged that it is possible to cut 
out a unit in case of an emergency. 
Other plants having a large produc- 
tion, find it necessary to carry dupli- 
cate units to protect their market. 
Usually in such cases the production 
is so large that the duplicate units 
do not add appreciably to the operat- 
ing costs. 


Labor is an item to be considered in 
this question of duplicate units. Gen- 
erally with the smaller plants dupli- 
cate units may require an additional 
man or two. Power is another fac- 
tor. Where the production is quite 
large these two items are of little 
consequence. 

The duplication of all essential units 
is desirable if it does not make the 
cost excessive. Operating costs, in- 
cluding power and labor, and capital 
investment are the main factors to 
consider. Continuous production is 
desirable, but money should not be in- 
vested in equipment that will be idle 
the greater portion of the producing 
season. 
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Profits and Maintenance 


HE non-metallic industry pre- 

sents an extremely diversified 

picture. The thousands of plants 
in this country illustrate almost every 
conceivable condition of management. 
The conditions vary from model effi- 
cient plants to those without any con- 
cern for costs, efficiency, methods or 
production. There is one objective 
common to all of these plants, how- 
ever,—to produce a product at a sal- 
able price and a profitable cost. One 
of the important factors in accom- 
plishing this objective has been ne- 
glected in many plants. This factor is 
maintenance. 

Many plant operators whose minds 
are centered upon the primary pur- 
pose of production overlook or fail to 
realize the close relationship between 
production, profits and maintenance. 
The proper maintenance of plant and 
equipment in the non-metallic indus- 
try is more important today than it 
has ever been in the past. Competi- 
tion today necessitates maintaining 


the highest 
possible. 


Maintenance has two impor 
functions. The first is to Feri “4 
tinuous production at the maximum, 
The second is to protect the invest. 
ment in machinery. These two fune. 
tions form a most important reason 
for a close and thorough study of 
maintenance by all plant operators, 


Many plant operators fix their at- 
tention so closely on production that 
maintenance is entirely neglected. It 
has taken a plant breakdown to bring 
the question of maintenance to their 
attention. Concentration on produc 
tion is admirable and effective pro- 
vided there is also concentration on 
maintenance. Both are essential for 
securing maximum production. 


The operator should concentrate on 
maintenance as well as on production. 
He should prevent shutdowns rather 
than remedy them. He should protect 
machinery rather than replace it. 


continuous production 


Need for Reliable Cost Data 


C OMPETITION 


is becoming 

keener each year and is making 

it essential that all problems 
pertinent to production be studied 
carefully. In order to produce and 
sell profitably operators should pay 
strict attention to their costs. An 
adequate cost accounting system is es- 
sential to every business enterprise. 
This fact is being recognized widely 
by executives who are seeking meth- 
ods that will enable them to ascertain 
their costs accurately and scientific- 
ally. Such procedure will result in 
more stable business conditions by 
eliminating risk. 

A fairly large proportion of the cost 
of a product consists of elements 
which cannot be weighed, measured 
or counted. Such elements are ac- 
counted for in a cost system. To fail 
to account for them involves an un- 
necessary and dangerous risk. When 
there is no cost system, the records 
are invariably inadequate and unre- 
liable. 

To install a suitable cost system re- 
quires ability and judgment. The 
adoption of the best possible cost sys- 
tem is a matter of economy. The best 
is the cheapest in the end. The best 
is not necessarily the most compli- 
cated; it does not consist merely of a 
collection of forms. The _ essential 
need is that it shall be suitable to the 


type of business for which it is in- 
tended. Its purpose is to establish 
and record relative costs thus en- 
abling the executive to make neces- 
sary adjustments immediately. The 
efficiency of the cost system is largely 
dependent upon the briefness of the 
period during which the data is col- 
lected. The tendency at the present 
time is toward simplified cost systems 
especially in small plants. The prin- 
cipal need is to record the determin- 
able cost elements and to adopt rules 
for apportioning all items in order to 
secure accurate information. 

It is often difficult to determine just 
what data is to be compiled into a cost 
system, and the tendency is to use an 
excess amount. Of course, when 4 
producer deals with a great variety 
of products or uses a great number of 
operations, the details necessary for 
the cost system are more numerous 
and complex than they would be under 
a simpler process. A competent cost 
accountant can usually handle cost 
systems for different lines of industry 
even when the fundamentals are es 
sentially different. The basic prin- 
ciples are uniform and easily adapt- 
able. There are, however, specialists 
in various fields whose services are 0 
greater value because of their wide 
knowledge of specific problems which 
confront producers. 
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New Wet Process Cement Plant 
With Unusual Features 


Peerless Portland Cement Company Completing Detroit Plant. 
Plant Fitted to Limited Area and Peculiar Shaped Property 


HE Peerless Portland Cement 

Company has been an important 

factor in the development of the 
Portland Cement industry in the 
United States and especially so in 
the State of Michigan. This com- 
pany constructed and operated the 
first successful Portland cement plant 
in Michigan at Union City in 1897. 
This plant is still in operation. The 
methods of manufacture first adopted 
afford a remarkable contrast to the 
methods employed at Union City to- 
day and an even more marked con- 
trast to the methods to be employed 
at the new plant at Detroit. The ca- 
pacity of the plant at Union City has 
been increased from 500 barrels daily 
to 2,100 barrels. 


The old style German vertical kilns 
were used at the start of the Union 
City plant. Marl and clay were 
mixed and made into bricks. These 
bricks were dried in ovens and then 
placed with alternate layers of coke 
in the vertical kilns. The material 
came through the firing process and 
out the lower end of the kiln as 
clinker. This clinker was’ then 
crushed and ground into finished 
Portland cement. Contrast these 
methods with the methods of today. 
The improvements made in the Union 
City plant during the last twenty- 


seven years are representative of the 
progress made in the manufacture of 
Portland cement. 

The remarkable improvements in 
machinery and the economies of op- 
eration introduced into the industry 
have been somewhat offset by the 
increasing transportation costs, so 
the consumer has not had the full 
benefit. The recent tendency to over- 
come this transportation problem has 
been to locate the plant as near the 
center of distribution as possible and 
still be close to the necessary raw 
material. 


The new Detroit plant of the Peer- 
less Portland Cement Company is an 
outstanding example of this move- 
ment to locate near the center of the 
market. This is the most recent of 
the Michigan cement plants and also 
represents the most improved type. 
The plant is located on a triangular 
tract of land consisting of fourteen 
acres on the River Rouge, about five 
miles from the heart of Detroit. 
About ninety per cent of the market 
that will be served by this plant is 
in and close to Detroit. 

The plant is located on a main 
street and is adjacent to the Michi- 
gan Central Railroad tracks. Ship- 
ments can be made by rail, water or 
truck. The company expects to han- 
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The Waste Heat Power House. 


dle about ninety per cent of its output 
by truck. Due to the congested con- 
dition of the streets of Detroit the 
trucks will deliver during the night. 


If necessary, however, truck deliv- 
eries can be made during the day. 
The boats and railroad cars will be 


loaded during the day. The plant at 
Union City will handle the bulk of 
the railroad shipments. 

An 862 foot concrete dock has been 
constructed to accommodate large 
boats. It was necessary to dredge the 
river and to straighten the bank in 








Dredging Operations Are Practically Completed. 
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order to eliminate the possibility of 
blocking river traffic. As the bank 
stood, the boats would have had to 
set out at a considerable angle and 
possibly tie up other boats in passing. 
Harbor regulations do not permit 
blocking river traffic. While the 
Peerless Portland Cement Company 
was forced to straighten out the bank, 
it will result in many economies even 
though a half acre of ground was lost. 
The boats can now come in alongside 
the dock and be unloaded much more 
rapidly and without danger of pen- 
alty from tying up other traffic. 
Limestone will be shipped in by wa- 
ter from the quarries at Rogers City, 
Michigan. Clay will be shipped in 
from Wayne, sixteen miles west of 
Detroit, over the Michigan Central 
Railroad. The caustic waste from 
the Solvay Process Company’s alkali 
plant will be used also. 

This waste is in the form of precipi- 
tated calcium carbonate and will be 
delivered direct to the storage tank at 
the cement plant by pipeline from the 
Solvay plant in the form of a slurry, 
containing 75 per cent water and 25 
per cent solid. This material will 
then be drawn in a fixed quantity 
from storage and delivered to the 
wash mill and added to the clay 
drawn from the clay storage. - The 
excess percentage of water in the 
Solvay waste will thus be utilized, 


and any additional water necessary 
will be added in the usual manner. 
The mixture of clay and Solvay 
waste will then be pumped to the raw 
compartment mills meeting the lime- 
stone coming from the limestone 
storage. The Solvay waste will be 
stored in a rectangular shaped con- 
crete storage tank 110 feet long, 25 
feet wide, and 22 feet deep. This 
tank will accommodate several days’ 
supply of Solvay waste. The waste 
will be agitated by a Smidth traveling 
agitator. 

The limestone will be shipped in 
by water from the quarries at Rogers 
City and unloaded at the dock and 
placed in a storage hopper. From 
the hopper the stone will be carried 
by a 54 inch belt conveyor to storage 
in the heart of the plant. This cen- 
tral storage space is 550 feet long 
and 172 feet wide. The belt conveyor 
will run the full length and down the 
center of this storage. This conveyor 
belt will be driven by a 200 H.P. vari- 
able motor at a speed of 600 feet per 
minute if necessary. This will make 
it possible to unload a 10,000 ton car 
in four hours. On either side of this 
storage will be an 80 foot Whiting 
overhead electric traveling crane 
equipped with a 3 yard clamshell 
bucket. As the stone will not need 
to be crushed, the cranes will deliver 
direct from storage to the raw grind- 
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Another Construction View Taken October 16, 1924. 
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ing departments. With this arrange- 
ment it will be possible to store 
150,000 tons of stone. 

Adjoining and parallel to the stone 
storage will be the clinker and coal 
storage. This storage space will be 
the same length as the stone storage 
but 80 feet wide. Half of this area 
will be utilized for clinker storage 
and the other half for coal storage. 
The normal clinker storage will ac- 
commodate more than 10,000 barrels 
of clinker. The coal storage will be 
normally 17,500 tons. This arrange- 
ment is flexible as the stone storage 
can be utilized for clinker storage and 
the clinker storage for stone as the oc- 
casion arises. This combined storage 
will be a problem of balance. One 
Whiting crane will operate the full 
length of the coal and clinker storage 
and handle both the coal and clinker. 

The demand for cement in the De- 
troit area is seasonal. During the 
dull period the clinker storage will 
be at its maximum and it may be 
necessary to utilize some of the stone 
storage area for clinker’ storage. 
During the heavy demand period it 
may be necessary to use some of the 
clinker storage area for stone storage. 
During the period of closed navigation 
when it is not practical to receive 
stone by water, the stone storage will 
be utilized for clinker storage. The 
clinker storage of 100,000 tons will 


be sufficient for normal production, 
however. A cross conveyor will he 
utilized in moving the clinker storage 
to the stone storage area. Assuming 
that the stone storage area was ep. 
tirely filled with clinker, it would be 
possible then to store 700,000 barrels 
of clinker. 

The clay storage is entirely re. 
moved from the other storage area, 
A structural steel and concrete build- 
ing 80x250 feet is being erected for 
this purpose. A capacity of ap. 
proximately 15,000 tons will be pro- 
vided for at first. Eventually this 
storage capacity will be increased to 
30,000 tons. Railroad cars will he 
moved into this building and w.- 
loaded by a Whiting overhead electric 
crane of the same type and capacity 
as those used in the stone and clinker 
storage. 

The Peerless Portland Cement 
Company plans to eliminate 12 hour 
shifts and the 7 day week wherever 
possible. The kilns and power house 
are all that will be operated seven 
days a week. Both these depart- 
ments will be operated with three 
shifts of eight hours each and seven 
days a week. Relief operators will 
be used so that each operator has one 
day off each week. The other de- 
partments will be operated six days 
a week with no shift exceeding ten 
hours. The raw grinding department 
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During Construction of the Coal Mill. 
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schedule will be so arranged that suf- 
ficient material can be prepared in 
six days of twenty hours each to keep 
the kilns going seven days at twenty- 
four hours each. 

Since the property was adjacent to 
the River Rouge, it was found de- 
sirable to drive piles down 80 feet 
to rock under all machinery founda- 
tions, retaining walls and _ buildings. 
Such construction affords surety 
against settlement and misalignment 
of buildings and foundations. The 
design also provides an elaborate sys- 
tem of strutting and bracing to pre- 
vent lateral movement of any of the 
foundations. 

Owing to the peculiar shape of the 
property and the limited area avail- 
able and the necessity of providing 
very large storages, the problem pre- 
sented was to fit the buildings to the 
property and still have ease of opera- 
tion. Each building is a unit in it- 
self. All the buildings have their 
own complete sanitation features. 
The framework is all steel. The roofs 
are of cement tile. Steel window 
sash, copper sheet metal cornices, etc., 
are other features. All corners and 
entrances to large doorways are pro- 
tected by concrete abutments. Even 
the doors are to be equipped with kick 
plates and wearing strips. All sash 
ventilation will be mechanically op- 
erated. The buildings will be steam 
heated throughout. The Detroit 


Building code governs the construc- 
tion and safety features of all build- 
ings. 

The clay mixing tanks will be at 
one end of the clay storage building. 
The clay slurry will be pumped from 
these tanks by a 3 inch vertical pump 
to the large mixing tanks near the 
raw grinding mills. Three 7x26 feet 
Traylor compartment mills driven by 
500 H.P. Ridgway synchronous mo- 
tors will do the raw grinding. The 
Ridgway motors are equipped with 
60 inch Cutler Hammer magnetic 
clutches. From these mills the ma- 
terial will be pumped by a 6 inch 
horizontal pump to the mixing tanks. 

From the mixing tanks the slurry 
will move by gravity to a correcting 
basin, and from this basin it will be 
pumped to three large storage tanks 
under the kilns by a 6 inch vertical 
pump. The slurry will then be 
pumped from these storage tanks by 
a 5 inch pump into a rectangular 
troughed bottom steel tank mounted 
over the feed end of the kilns. Noz- 
zles will be used to regulate the feed 
into the kilns. The feed will be 
regulated by simply changing noz- 
zles. There will be 12 different sizes 
of nozzles, and the selection of the 
correct size will depend upon the con- 
dition of the slurry. All the pumps 
used in the handling of the slurry will 
be furnished by Morris Machine 
Works. There will be two pumps at 
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each pumping point. One of these 
pumps will be used as an auxiliary. 

Three Traylor kilns each 175 feet 
long, with a diameter of 11 feet 
through their entire length have been 
installed. These kilns will be driven 
by 100 H.P. motors and fired by pul- 
verized coal. The coal will be pulver- 
ized by two of the largest Raymond 
“Super” mills equipped with the lat- 
est type of dust collecting equip- 
ment. The coal will be dried in two 
type A-10 Ruggles Coles dryers. The 
coal will be transported to the pulver- 
ized storage bins over the kilns by 
two 8 inch Fuller Kinyon pumps. 
The coal dryers will be equipped with 
Cyclone dust collectors and so ar- 
ranged that centrifugal washers can 
be installed later if desirable. 


The finish grinding will be handled 
by three 8x26 foot Traylor compart- 
ment mills each driven by a 650 H.P. 
Ridgway synchronous motor equipped 
with a 66 inch Cutler Hammer mag- 
netic clutch. Foundations have been 
installed for a fourth mill should this 
additional mill be needed. The fin- 
ish mills of a larger size were selected 
to prepare for any unusual demand 
for finished cement. The finish grind 
department has a capacity of 9,600 
barrels per day. This will include the 
4,500 barrels a day from the kilns and 
an additional 4,500 barrels from 
clinker storage. 


ee, 


The finished cement will be de. 
livered by spiral conveyors and tight. 
ly encased elevators to the cement 
storage tanks. There are eight con. 
crete silo cement storage tanks with 
a combined storage capacity of 
200,000 barrels. These storage tanks 
are being built by the MacDonald En. 
gineering Company. From storage 
the cement will be drawn by under- 
ground conveyors and delivered to 
either of two packing houses. One 
of these packing houses will have 
four Bates packing machines and the 
other three. These seven Bates ma- 
chines will have a combined capacity 
of 1,000 barrels an hour allowing 10 
minutes for the loading of each motor 
truck. 

The packing machines will be on 
the second floor, and an open drive- 
way under each packing machine will 
make possible the loading of seven 
trucks simultaneously. The drive- 
ways all through the plant will be of 
concrete. The trucks will come into 
the packing houses by one driveway 
and leave by another, thus preventing 
congestion. The packing room, ware- 
house, and sacking department will be 
equipped with a Sly dust collecting 
system. 

Three waste heat boilers of 100 
H.P. each of the vertical type have 
been installed. Each of these boilers 
has 10,000 square feet of heating sur- 
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An Interior of the Machine Shop. 
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The , 
American Red Cross 


Serves Humanity 


THE AMERICAN NATIONAL RED CROSS holds its annual nation-wide 
ROL]. CALL from Armistice Day, November 11th, through Thanksgiving 
Day, November 27th. In this period it seeks to re-enlist its present mem- 

rship and to enroll new members for 1925. The Red Cross “makes its 
appeal for support directly to the conscience of mankind.” Every one is in- 


vited (9 join through the local Chapter or Branch. - 
674 
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The Bayley Steel Plate 
Pressure Fans are used for 
seeding pulverized coal to 
the rotary kilns at the plant 
of the Peerless Portland 
Cement Company. There 
are three units—one for 
each kiln—with a capacity 
of 5,000 C. F. M. against 5 
oz. static pressure. 


ECONOMY AT 


The Bayley Gyro Scrubber reclaims more than 98% of all raw rock and ff Gyro | 
clinkers that, with less modern methods ,was formerly wasted through the kiln stad 
and not only is there great economy in reclaiming thousands of tons of valuab 
material each year, but a nuisance need no longer be committed by spreading a fil 
dust over the adjacent territory. 


cutting 
he Gyr 


Three units, each handling 90,000 C. F. M. of kiln gas at 11000 F., make a savil 
that represents a handsome return on the investment. The rock laden gas ft 
each kiln enters the refractory lined intake of the Gyro and passes downward throug 


BAYLEY MANUFACTURING CO. 
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The scrubbed gases are 
drawn from the Gyro, 
where all solids are precipi- 
tated by a Bayley Plexi- 
form Induced Draft Fan. 
Note the special water kiln 
bearings, also the sturdy 
structural reinforcements 
which supports the weight 
of the staff. 


SS PORTLAND 


Gyro Duplex Wheel where it is mixed with water and thoroughly saturated by 


cutting or “kneading” action as it is thrown against the concentric rows of pins 
he Gyro Wheel. 


The saturated particles pass off with the water to the sump pit where the 
terial is reclaimed and from which the water is used over and over again for fur- 
scrubbing. Our engineers will be glad to recommend similar equipment for the 
aiming of any kind of material or the abatement of any dust nusiance. 


760 GREENBUSH ST., MILWAUKEE 
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Cutting Hauling Costs 


You can haul more material—in less time—at a lower 


cost—if your Ford One-Ton trucks are equipped with 
Wood Detroit Self-Dumping Bodies. 


Quicker dumping of small loads that arrive at the mixer 
with exactly the right frequency needed to keep it in con- 
tinuous operation, results in lower construction costs and 
larger profits for you. 





For Ford One-Ton Trucks 


are especially designed to make money for you. They are 
light and quick to get around with; will carry a maximum 
load even on bad roads; and have a low initial, operating, 
and maintenance cost. 


The dual pivoted points avoid the racking action that 
has made gravity dumping bodies short lived. 


Let us send you full details of this better 
body and explain its 10 points of superiority. 


WOOD HYDRAULIC HOIST & BODY 
COMPANY 


World’s Largest Builder of Hydraulic Hoists and 


Steel Dump Bodies 
7952 Riopelle Street DETROIT, MICH. 
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face. A 500 H.P. auxiliary boiler to 
be fired with pulverized coal has been 
installed for auxiliary purposes and 
for starting up the plant. These 
boilers were furnished by George T. 
Ladd Company. Three Sturtevant 
economizers have also been installed. 
There will be a waste heat unit to 
each kiln in place of the general 
method of a common flue. The dust 
will be converted back into the slurry 
and returned to the kilns in that form. 
The gases discharged from each 
waste heat unit will pass into a Bay- 
ley rotary scrubber and all dust re- 
moved. A Bayley induced draft fan 
will be located on the outiet of the 
scribber to draw the dust laden gases 
through the scrubber. There will be 
three of these scrubbers, or gyros as 
they are called, one for each waste 
heat boilers. Each of these scrubbers 
will handle 45,000 cubic feet of gas 
per minute at 400 degree temperature. 
This will be the wet sytem of collect- 
ing and delivering dust employing the 
centrifugal principle, and 1,200 gal- 
lons of water per minute will be used 
for each scrubber. 


The gas enters the scrubber through 
a central refractory lined drum at 
the top and passes through a gyro 
wheel. This wheel is conical in shape 
and has concentric rows of pins. The 
water enters the cone of the wheel at 
low pressure and is thrown by the 
centrifugal force of the rapidly ro- 
tating wheel against and along the 
first set of pins. This is repeated 
against each successive row of pins, 
and the final set of pins throws the 
water with the solid matter against 
a splash plate which is hung at a 











little distance from the wheel.» This 
scrubbing action thoroughly saturates 
each particle of dust with water. 


These scrubbers were furnished by 
the Bayley Manufacturing Company 
of Milwaukee, Wisconsin. This con- 
cern also furnished the steel pres- 
sure blowers with a capacity of 5,600 
cubic feet per minute at a pressure of 
5 ounces for injecting the coal into the 
kiln. Each of these blowers is driven 
directly by a 15 H.P. motor. There 
will be a by pass flue going directly 
from the stack house to the scrubber 
and fitted with a water cooled damper 
which will be automatically con- 
trolled by steam pressure thus passing 
an excess of waste heat and prevent- 
ing loss of heat through the safety 
valves. 

The power plant will contain two 
3,000 KVA Ridgway turbo alternating 
units generating at 2,300 volts. Two 
150 KVA direct current units will be 
installed for supplying service about 
the plant and for the excitation of the 
four synchronous motors. Two Elliot 
surface condensers have been in- 
stalled for use in connection with the 
turbo units. A 500 KW connection 
has been made with the Detroit Edi- 
son Company so that outside power 
will be available in case of an emerg- 
ency. Motors above 20 H. P. will op- 
erate on 2,200 volts and those below 
will operate on 440 volts. 

The design and ideas are due to 
Mr. A. F. Miller, consulting engineer 
of Jackson, Michigan. The details 
pertaining to the arrangement and 
construction were carried out under 
the direction of Mr. Miller at the De- 
troit offices of the Peerless Portland 











A Distance View Showing Foundation Work. 
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Cement Company. Mr. Albert Kahn, 
architect of Detroit, collaborated in 
problems pertaining to foundations 
and buildings. 

The piling and dredging are being 
handled by the Candler Dredge and 
Dock Company of Detroit. All the 
foundations and buildings, except the 
cement storage silos and packing 
house which are being built by the 
MacDonald Engineering Company of 
Chicago, are being erected by Henry 
L. Vander Horst, a general contractor 
of Kalamazoo. The roofs, walls, win- 
dows, etc., have been let as sub-con- 
tracts to local firms. The Peerless 
Portland Cement Company is install- 
ing all the machinery and power ap- 
paratus except that included in the 
MacDonald Engineering job. 


The proposed plant as shown by the 
illustration at the beginning of this 
article will represent the finished 
plant with but slight modification. 
This plant will be demonstrative of 
what can be accomplished with a 
limited area of land and a peculiarly 
shaped property. The layout in real- 
ity represents the fitting of a cement 
plant to these conditions. When com- 
pleted the plant will be one of the 
most improved types of cement plants 
in the world. The capacity will be 
1,560,000 barrels a year. 


The officers of the Peerless Port- 





land Cement Company are Mr. W. M. 
Hatch, President, Mr. C. S. Bush, 
Vice-president and Mr. John Gillespie, 
Secretary and Treasurer. 





American Manganese Appoints 
T. B. H. Askin Sales Manager 


The American Manganese Steel 
Company of Chicago Heights, II1., an- 
nounces the appointment of T. B. H. 
Askin, effective October 1st, as Sales 
Manager for the Intermountain Divi- 
sion, with headquarters at their Den- 
ver office. 

Mr. Askin’s previous sales and op- 
erating experiences’ includes five 
years in active mill operation with 
one of the largest Western mining 
companies. This, added to his 
thorough training in the manufacture 
of Manganese Steel Castings, has been 
more recently supplemented by sev- 
eral years successful experience in 
selling Manganese Steel and assist- 
ing his customers in applying it to 
numerous types of equipment. 

This appointment the company be- 
lieves is a step forward in its ability 
to serve the customers of its Denver 
plant. The co-operation of the public 
is requested with this organization 
which stands ready to serve at all 
times. Copy of the new catalogue 
may be had on request. 



































Another View of the Coal Mill. 













ear Ors 


oOo 





CO 











PIT AND QUARRY 41 





— 


F the $800,000,000 annual loss 
O from fires in the United States 

at least 75 per cent is due to 
carelessness. The sand, gravel and 
stone industries have no peculiar in- 
herent hazards—no combustible mer- 
chandise and no inflammable processes 
like japanning. Ordinary boilers to 
heat buildings or furnish power are 
about the only furnaces. Therefore 
the losses in this business are less 
excusable than the general average, 
and the fire wastage is almost entirely 
preventable. 

The study of fire loss involves two 
distinct but interrelated subjects. Of 
these two, fire prevention should be 
the more important. No calamity can 
be more disastrous than the wiping 
out of a plant over night. The year’s 
profits are gone, customers may be 
lost to competitors, and insurance 
often furnishes only partial indem- 
nity. The rules of safety ought to 
be practiced for their own sake. 

In reality, however, business men 
need some prize or cash incentive to 
take care of their own property. 
Such a bonus is found in credits in 
the insurance rate, and the science 
of rating thus becomes an inseparable 
complement to fire prevention. 

Rates are never made by guess any 
more, and only in the case of a few 
mutual or “wild cat” companies are 
they fixed by bargaining. The rate 
is the measure of the relative fire 
hazard of a given plant. A rate of 
one dollar (disregarding for the 
moment the overhead expense of in- 
surance companies) means that the 
chance of loss from fire is exactly 
one per cent. A factory with a rate 
of one dollar also has just half the 
probability of fire loss which a plant 
with a two dollar rate has. Conse- 
quently when a property owner makes 
some improvement for the sake of 
fire prevention he is given a credit 
in his insurance rate, and the result- 
ing reduction in premium will fre- 
quently amount to more than the cost 
of the improvement. 

The machinery of rating and fire 
Prevention has largely been turned 
over to a central bureau for each 
state. In most cases the bureau is 


maintained jointly by the insurance 


bare nzineer, Morse, Case, Lyman and Hub- 


Fire Prevention and Insurance Rates 


"written Expressly for Pir AND Quarry by DWIGHT INGRAM.*~ 


companies independently of political 
domination. The business of the 
bureau is to establish standards of 
safety, promote fire prevention, and 
make rates which shall not discrimi- 
nate against any individual or any 
class of industry: The rates are 
made by sending an inspector to write 
a detailed report on each commercial 
building and then adding together the 
charges for all defects as shown in a 
comprehensive schedule. 

Accompanying this article is a page 
illustrating the practical work of fire 
prevention and rating. Inspection re- 
ports are given for two typical build- 
ings, one brick and one frame, with 
the appropriate schedule charges and 
credits. It is evident that each 
property owner really determines his 
own degree of safety and his own rate 
of insurance because he creates the 
physical conditions of the plant on 
which the rate is based. From the 
analysis one can see that any firm 
can reduce its own fire hazard and 
also save money on premiums. Such 
improvement can be made in four dif- 
ferent fields, which will be dealt with 
in the following order: 


1. Fire resistive building 
struction 

2. Elimination of any unnecessary 
hazards of occupancy 

8. Fire protection 

4, Exposure to transmitted fire 
from nearby burning buildings. 


(1) In the field of building con- 
struction it is obvious that brick walls 
or cement floors will retard the spread 
of fire better than wood. In many 
cases frame buildings are unavoidable 
because they are cheap or because 
they are temporary, but any plant 
with a permanent location within rea- 
sonable access to building materials 
will certainly save money in the long 
run by choosing a superior type of 
construction. While it is easy to 
understand that brick walls (espe- 
cially for the boiler house) tend to 
isolate fire, there is another principle 
of construction that is less widely 
known. Fire goes up. It will spread 
sideways and even downwards to 
some extent, but its principal direction 
is upward. When fire occurs, there- 
fore, skylights, stairways and elevator 
shafts become virtually flues. The 
draft they furnish is enough to fan 


con- 
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a small fire into an uncontrollable 
blaze. The value of concrete floors 
is that they confine fire to the floor 
on which it starts. But since even 
wood floors retard fire a little, it is 
vitally important to have tile or brick 
stair and elevator shafts with auto- 
matic closing doors so that fire cannot 
use these avenues to spread its 
destruction. 

.Besides walls and floor openings 
the chief structural feature to watch 
is the flues and smokestacks. Every 
superintendent thinks that his ar- 
rangement is safe, and so it is under 
ordinary conditions. But to avoid 
fire a plant must be fool-proof, and 
the unexpected overheating or deteri- 
oration is bound to come some day 
where pipes are run through roof or 
frame wall, where brick chimneys are 
supported by wood brackets instead 
of being built solidly from the ground 
up, or where rubber hose is used for 
gas connections in place of flexible 
metal tubing. 

(2) Ninety per cent of all fires 
are due to the occupancy rather than 
the construction of the building. 
Poor housekeeping and careless use 
of tools and equipment are a big 
cause of fire. While some neglect on 
the part of employes will always per- 
sist, most of this risk can be elimi- 
nated by the superintendent. Quite 
often an inspector finds a gasoline 
blow torch that was brought in for 
some repair job and then forgotten. 
It is a good rule to get rid of every 
torch or furnace that is not necessary 
to the conduct of the business, because 
every open flame is a potential invi- 
tation to carelessness. 


The greatest contribution a super- 
intendent can make toward fire pre- 
vention is to provide the simple, 
common safety devices. Oily rags 
and waste are going to be thrown 
into corners unless metal cans are 
close at hand. Wood lockers will 
spread fire if a workman puts in them 
over night a pair of overalls with oil 
or paint spots that can _ ignite 
spontaneously; if the overalls are kept 
in metal lockers with only small air 
holes they can burn up without 
damage to the factory. Enough metal 
boxes for rubbish and signs prohibit- 
ing smoking must also be provided. 
Then if the superintendent will en- 
force the use of these devices, set an 
example by using them himself, and 
penalize or even discharge the care- 
less workmen, the risk of fire will be 
reduced to a negligible minimum. 


ee, 


a 

(3) Fire prevention includes not 
only the elimination of causes but 
also adequate provision to detect and 
extinguish fire before it has got be 
yond control. To a large extent this 
work must be left to the municipal 
authorities, but producers located even 
in the heart of cities can do some 
things to help. The first step is to 
invite in the fire department chief 
and make sure that his officers are 
familiar with the lay-out of the plant 
so that they can reach the seat of 
fire quickly and do their work without 
damaging property unnecessarily. 
On the chief’s advice a manufacturer 
can install fire hose and private hy- 
drants, and train a volunteer brigade 
of employes to such efficiency that 
vere can cope with a fairly large 

aze. 


The best protection, of course, is 
automatic sprinklers. Occasionally 
they fail through mechanical defect, 
but in ninety-nine cases out of a 
hundred sprinklers will certainly put 
out fire in its incipiency. The reason 
they are not more universally found 
is not any doubt as to their efficiency, 
but merely the large cash outlay re- 
quired for their installation or some- 
times the inconvenience of having to 
furnish heat for the water supply 
tank all winter. Generally speaking 
one must have at least $250,000 of 
insurance and be willing to keep a 
night watchman in order to have the 
saving in premium pay for the cost 
of installation. Peculiar conditions 
occasionally make a saving possible 
where less insurance is involved, and 
there are certainly many smaller 
plants where the owner should be 
willing to spend considerable money 
just to make more sure that his busi- 
ness will not be interrupted by fire. 

Every fire at its start is no bigger 
than a waste basket. The fire hazard 
is minimized, therefore, if a system 
is worked out for prompt discovery 
and if first aid appliances are _dis- 
tributed throughout the plant. Dur- 
ing the day the presence of workmen 
will take care of discovery, but at 
night it is necessary to have 4 
watchman visiting every room in the 
plant hourly. It is also advisable to 
have the superintendent personally 
inspect the plant just after closing 
time. Most fires start during the first 
hour after shutting down, and the 
common causes are oily rags, cigarette 
stubs and matches tossed in corners 
by the departing workmen. All these 
would be detected by a careful inspec 
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tion. First aid appliances include 
water barrels and buckets, sand pails, RATES FOR TYPICAL 
axes and three types of chemical ex- BUILDINGS 
tinguisher: soda and acid, carbon P 
tetrachloride Soe The a last oe 
named extinguis re by smothering , : 

rather than by cooling and are the ee hago. eae 30 

only kinds that can be safely used on & 81X 


ANALYSIS OF FIRE INSURANCE 


oil, paint or electrical machinery. class public fire pro- 
The principle of distributing these is 
to have one in every room or building, 
and in large sections of the plant 
make sure that a man will never have 
to run more than thirty-five feet for 
one. A chemical extinguisher will put 
out any incipient fire if it is found 
and used quickly. 

(4) The final factor in fire hazard 
is exposure, or the chance of fire in 
an adjoining building being trans- 
mitted. A superintendent will often 
find that his watchfulness outside the 
operating plant is not as intelligent 
as inside. Rubbish or old lumber may 
accumulate in corners of the yard or 
nearby property. Such conditions are 
fire breeders. Or a plant may have 
three or four flimsy sheds where one 
good structure would be better. Be- 
yond these immediate matters the 
exposure hazard should be seriously 
considered in a corporation’s perma- 
nent building plans. The distance 
from railroad tracks or the provision 
of roofs that will not ignite from 
locomotive sparks, the space between 
buildings and the erection of enough 
brick division walls are points which 
some day may make the difference 
between a small fire and utter ruin. 


Al! of the foregoing recommenda- 
tions are nothing more than applied 
common sense, and any business man 
can devise safety rules for his own 
plant. But because fire prevention 
has become a science one may prefer 
to have technical guidance. The 
most skillful advice comes from the 
large insurance brokerage firms in 
New York and Chicago, which operate 
all over the country and employ engi- 
neering departments whose sole busi- 
hess is preventive work. If, however, 
your insurance is handled locally you 
can ask for the services of a special 
agent of one of the insurance com- 
panies; these men are not specialists, 
but have enough general information 
to be useful. In either case the in- 
struction which the property owner 
gets is free. With such é@xpert guid- 
ance and foremen willing to cooperate, 
a manufacturer can safeguard him- 
self against the most sudden and 
complete of all calamities—fire. 


tection 
Following charges for de- 
fects of construction and 
hazards of occupancy 
are percentages of the 
basis: 
Area, 4,000 sq. ft. per 
floor 
East wall deficient in 
thickness 
Elevator and stairway 


not in brick shaft.. 5 


Frame elevator head 
on roof 

Occupancy (stone 
crushing, sand 
screening or gravel 
washing) 

No. of employees 10 
(the chance of fire 
from carelessness 
depends on the 


number of hands).. 4 
Gasoline engine... .10 


Wood pulleys in ele- 
vator head 


Total of deficiences.86— 


Credits for superior con- 
struction: 

Cement first floor.... 

No plastered or 

sheathed ceilings... 


Credits for private fire 

protection: 
Chemical 
ers 


extinguish- 


No signs posted pro- 
hibiting smoking.. 


Rate per $100 of in- 
insurance 


ce 
Basis, 2-story FRAME 
building 
Following charges are per- 
centages of the basis: 
Ase 3,000 sq. ft. per 
6 


nt 
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Metal stove pipe 


through roof ...... 15 
No masonry founda- 
6 Sad oonwe ‘eee 
Occupancy (stone 
crushing, etc.) ....50 
Elevator or conveyor 
Ce er 10 


Elevator boots inac- 
cessible and oiled 
from a distance...10 

2 Gasoline blow torch- 
es for repair work. 6 


Total of deficiencies: 105— 42 
$1.41 
Credit: 
No furnaces in build- 
er ee o= 07 
$1.34 
Exposure to adjoining 
power house 
(chance of trans- 
mitted fire) ....... .09 


Rate per $100 of in- 

surance $1.43 
* The basis includes all the small 
and indefinite hazards which cannot 
be analyzed statistically. The basis 
varies according to the height of the 
building, the caliber of public fire de- 
— (all towns in the country 
eing graded in ten classes) and the 
fire record of each state. 








New Harvey Gasoiine Locomo- 
tive 

A recent product of the Harvey 
Motor Truck Works, Harvey, IIl., is 
a narrow gauge gasoline locomotive 
for general industrial work. 

A specially designed reverse trans- 
mission gives the locomotive the 
Ford high, low and reverse gear re- 
ductions for both forward and reverse, 
‘making three equal speeds forward 
and three reverse. Ford 1-ton truck 
parts are combined, such as motors, 
rear axle, steering gear, etc., making 
a compactly designed locomotive 
weighing 5,000 pounds. 

The drive is Ford 1-ton truck worm 
rear axle used as jackshaft and 
equipped with driving sprocket for 
heavy roller chain from jackshaft to 
rear axle and from rear axle to front 
axle, applying power to all four 
wheels. The speed is eight miles per 
hour both forward and reverse, and 
the gear reduction is 16.8 to 1, 46 to 
1, and 70 to 1. 


————_. 


Illinois Highest in Road 
Building 


ROM January of this year to date 
Illinois has built almost twice as 
much highway as any sister com- 

monwealth, and at the present rate 
will probably outdistance every other 
state in the union by next January 1. 
She has been the leader in concrete 
road construction for the last three 
years, and this year has built more 
than one-sixth of all the concrete 
highways constructed in the union. 

On January 1, 1924, Illinois had 
about 2,991 miles of concrete high- 
way, 18 feet wide; California had 
3,288 miles; New York had 2,241 
miles; and Pennsylvania had 2,083 
miles. Since that time Illinois has 
built 10,617,073 square yards, and 
California only 1,563,929 square 
yards. 

Illinois’ yardage last year was 11,- 
005,959, or more than one-fifth of the 
nation’s total. The year before it was 
6,603,025 yards, or considerably more 
than one-eighth of the aggregate 
yardage of the nation. The figures 
for the United States as a whole for 
three years were 57,444,970 in 1924; 
54,888,224 in 1923; and 46,994,118 in 
1922. In 1922 the nearest competitor 
to Illinois in road building was Penn- 
sylvania, which laid 4,879,937 square 
yards. Wisconsin was second with 
3,484,144; and New York was third 
with 3,476,922. California came last 
with 3,156,617 square yards. 

The Record by Figures 

An interesting comparison of the 
actual road laying yardage done in 
the various states is presented in the 
following table: 


1924, 1923. 

State Sq. yds. Sq. yds. 
OS Sere 10,617,073 11,005,959 
SNOT. io oesces 4,053,596 2,800,724 
Michigan ..... 5,609,370 3,365,633 
Sk tide em 1,028,310 1,008,528 
Wisconsin 549,978 4,567,117 
Pennsylvania 5,814,514 3,853,018 
New York . 5,309,568 4,191,067 
7 eae 2,255,829 2,586,706 
California . 1,563,929 1,737,107 


Now that Illinois has approved of 
the road building program of her 
chief executive and his government 
by voting the $100,000,000 bond issue 
in the November elections, it is eX- 
pected that the mileage of highway 
laid in future will continue to com- 
pare very favorably with the states 
past record and that of other states. 
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Stony Creek Gravel Company 


Operating New Plant 


Modern Plant Now Producing Crushed Stone, Gravel and Sand 
Working Eighteen Acre Deposit at Stony Creek, California 


ALIFORNIA is developing 
C rapidly in the production of non- 

metallic minerals. Some very 
unusual plants have been constructed 
and put into operation during the past 
few months. One of the interesting 
sand, gravel and crushed stone plants 
to go into operation this fall is that 
owned by the Stony Creek Gravel 
Company. 

This plant is located at Stony 
Creek between the State Highway and 
the Southern Pacific Railroad one 
mile north of Orland and seventeen 
miles north of Willows. The deposit 
covers eighteen acres of gravel, 
boulders and sand with a depth of 
85 feet. The sand is a very hard 
flint. The tests on the gravel, 
crushed rock and sand have shown 
the material to be unusually good. 

A Sauerman %-yard bucket with a 
Sauerman two-wheel carrier and 


dump control and running on a Sauer- 
man cable brings the material into the 
plant. The track line is 1%-inches, 
the bucket line is %-inches and the 
tension line is %-inch. A Sauerman 
two speed two drum hoist is used. 
This hoist is driven by an 80 H.P. 
motor with 440 volts. This hoist is 
one of the first of its type to be in- 
stalled in California. It digs at 250 
feet per minute and hauls at 750 feet 
per minute and has a return speed 
of about 1,200 feet per minute. The 
span across Stony Creek is 750 feet. 
The hoist house is built of corrugated 
iron. It is 30x40 feet and was built 
around the hoist in panels that can 
be removed or opened for repairing 
or moving the hoist. 

A Sauerman wood mast has been in- 
stalled. This mast is 93 feet high 
and is mounted on 30 foot concrete 
tank giving a total height of 123 feet. 
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A View of “The Gang.” 
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Mr. Twede at @xtreme Left. 
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View from Highway Bridge. 


The top of the mast has four steel 
plates %x16 inches and 12 feet long. 
These steel plates are bolted through 
the mast two ways. The mast bands 
are 24 inches in diameter and all 
blocks swivel from the bands. This 
mast was built of this size in order 
to handle a Sauerman 14-yard bucket 
which will be installed next spring. 
Skookum Hyatt roller bearing block 
single and double are being used. 

Six concrete bunkers, three on a 





side, have been erected. The two 
bunkers under the dump hopper for 
the bucket are 35 feet high and the 
other four are 30 feet high. Each 
bunker is divided in half by rod ties 
and 4x12 timbers that are well braced. 
Each bin has a rack and pinion gate 
for delivering the material onto a 
New York belt conveyor. Each bunker 
holds two sizes of material. Through 
the twelve gates, two to each bin, any 
desired mixture of crushed rock or 

















Interior View of Hoist House. 
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grave] or both can be obtained as well 


as the one size. The superstructure 
of these bunkers is built of heavy tim- 
ber and spans both rows. 

There are two sets of screens, one 
over cach row of bunkers, driven from 
a main line shaft with Whitman fric- 
tion clutch control. This makes each 
set independent of the other. The 
total screen capacity is 100 tons per 
hour. There is a separate screen for 
handling creek run and this screen 
takes out everything over 2% inches. 
This screen layout gives crushed rock 
on one side and gravel on the other. 
All material passing the ‘%-inch 
screen is washed in a sand drag tank. 
The screening plant was built for 
handling the 14-yard bucket which 
will be installed in the spring. 

Material that does not pass the 2%- 
inch screen is sent to an Acme jaw 
crusher with a 9x15 opening. The 
discharge from the crusher is deliv- 
ered by gravity to a continuous bucket 
elevator on a New York twelve inch 
belt 63 foot centers that delivers the 
material to the screens. The com- 
pany expects to install a number two 
or three Telsmith crusher for sec- 
ondary crushing. This crusher will 
be installed this winter and _ will 
handle the material down to %-inch. 

Water for washing is pumped from 
a 12-inch well 133° feet deep by a 
Goulds 4-inch split shell pump di- 
rectly connected to a Fairbanks-Morse 
20 H.P. motor. This pump delivers 
750 gallons per minute. Water is 
piped to the grizzley bars and to each 




















East Side of Bins. 


screen and then from the top of the 
sand drag box is taken to a reservoir 
where the silt is stored for black base. 

The material is fed from the bunk- 
ers to a New York 18-inch belt con- 
veyor of 171 foot centers and conveyed 











» Looking Northwest from Railroad Bridge. 
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Looking Down from Top of New Mast. 


to a loading hopper for loading into 
trucks or into railroad cars by chute. 
Railroad cars of 36 cubic yards ca- 
pacity can each be loaded in fifteen 
minutes. The car space at the present 
time is limited to nine cars at a time. 
This limitation is due to the distance 


between the loading hopper and the 
main line track but with two shifts 


this service will be doubled. Cars 
are moved by gravity to the loading 
hopper and after loading are pulled 





two at a time by a car puller, of the 
company’s own design, down the spur 
track. 

The power is all electric and fur- 
nished by the Pacific Gas and Electric 
Company. All motors are 440 volts 
three phase 60 cycle. A Lincoln 80 
H.P. motor is operating the hoist. 
Two General Electric motors are op- 
erating the conveyors and screens. 
One is 10 H.P. and the other is 25 
H.P. A Westinghouse 20 H.P. motor 





General iew from West Side of Plant. 
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A View from Top of New Mast. 


drives the pump and a Fairbanks- 
Morse 15 H.P. drives the car puller. 
The power rate is three cents for the 
first 1,000 K.W.H. and two cents for 
the next 1,000 K.W.H. and one cent 
for every additional 1,000 K.W.H. 
The power cost to date has averaged 
$170 per month. 

Four men operate the plant on one 
shift. Six men can operate it on two 
shifts. This is with one man on the 
hoist, one man at the screens, one 


man at the bunkers and belts and one 
man loading trucks or railroad cars. 
The bunkers are of sufficient capacity 
to hold over one shift without danger 
of tying up operations. 

The plant was designed by the Bod- 
inson Manufacturing Company of San 
Francisco and all conveying, screen- 
ing and transmission machinery, not 
mentioned as the product of some 
— concern, was manufactured by 
them. 


View Taken During Mounting of Machinery. 
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Winter Precautions for Your Truck 
By R. E. DEVOGT* 


ITH cold weather rapidly ap- 
proaching, the truck operator 


should immediately take nec- 
essary precautions to insure satisfac- 
tory performance of his truck during 
the winter months. 

The cooling system naturally should 
be the first to receive attention. In 
cold weather, the cooling system 
should be drained and filled with a so- 
lution that will not freeze when the 
truck is allowed to stand. The best 
anti-freezing mixtures are composed 
of denatured alcohol and water as fol- 
lows: 


Alcohol 

20 per cent 
30 per cent 
40 per cent 
50 per cent 


Water 
80 per cent 
70 per cent 
60 per cent 
50 per cent 


As the alcohol tends to evaporate 
more rapidly than thee water, thus 
raising the freezing point of the so- 
lution, it is necessary to add alcohol 
at frequent intervals. With the aid of 
a hydrometer the specific gravity of 
the solution can be determined and 
the corresponding freezing point ob- 
tained from the foregoing table. In 
making gravity determinations, care 
should be taken to have the tempera- 
ture of the solution being tested be- 
tween 55° and 65° F. or serious er- 
rors will result. Solutions contain- 
ing calcium chloride and similar com- 
pounds tend to corrode the metal 
parts of the cooling system and are 
not recommended. 

It should be remembered that the 
water which has been heated to a cer- 
tain point has a higher freezing 
point than water that has not been 
heated. so it is well to be prepared in 
case of an unexpected cold snap. In 
addition to using an anti-freeze mix- 
ture, the lower half of the radiator 
should be covered during the colder 
days of winter. In doing so, you will 
maintain higher engine operating 
temperatures, which wilil be reflected 
in the operation of your motor. Un- 
less this precaution is observed, the 
excess of raw fuel which enters the 
‘combustion chambers, through the 
excessive use of the carburetor choke 


*Director of Service for Republic Motor 
Truck Company. 


in cold weather, will work its way 
past the piston rings into the crank- 
case with the resultant dilution of the 
lubricating oil which causes undue 
wear of all working parts of the 
motor. 

The choker should not be used any 
more than is absolutely necessary to 
start the motor and to keep it run- 
ning until warm. During the winter 
months the crankcase should be 
drained and refilled with fresh oil at 
periods from 300 to 500 miles. While 
you would save on your oil bill by 


Specific 

Gravity Freezing Point 
.9780 19° F. above zero 
.9680 10° F. above zero 
.9570 2° F. below zero 
.9430 18° F. below zero 


neglecting this, your saving will be 
more than offset when the time comes 
to overhaul your motor. It is im- 
portant that the best oil obtainable 
be used for the reason that there is 
bound to be some crankcase dilution 
during winter operations and it is es- 
sential that the oil be of sufficient 
body to resist the cutting ‘action of 
~ fuel that works into the oil sup- 
ply. 

It is also a good plan to drain off 
about one-half pint of oil every two 
or three nights during the winter 
while the engine is warm; as in a 
number of cases it will be found that 
the oil contains water, the result of 
crankcase sweating, due to rapid 
changes of temperature. In draining 
off of a small amount of oil, the wa- 
ter will come out with it. By doing 
this, you eliminate the possibility of 
emulsion of dirty oil and water. Oil 
when clean will not emulsify with 
water but after a short period of 
service, oil will acquire dirt and sedi- 
ment which forms a binder between 
oil and water, causing sludge, which 
will eventually clog the oil lines and 
stop circulation. In aggravated cases 
of water accumulation, the water may 
freeze over night and cause the pump 
shaft to break when the motor 1s 
being started. 

If you have not been in the habit of 
taking these precautions, start now, 
as you will be repaid with lower Op- 
erating costs and a longer life for the 
motor. 
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Fuel Conservation in Cement 


Mill Operation 


Written Expressly for Pir anD QuAaRRY by CHARLES LONGENECKER.* 


more universal interest than fuel 

conservation. It is a subject 
which cannot be passed by with a ges- 
ture for it makes its appearance 
monthly in the balance sheet and it 
must receive recognition. There was 
a time when the fuel item on the 
“eost of production” sheet received 
scant attention but competition and a 
diminishing supply of high quality 
fue! have forced this particular item 
into the most prominent position. 

In 1922 the production of cement 
in the United States totaled 115,000,- 
000 barrels. The coal burned in the 
production of this output was approxi- 
mately 11.500,000 tons. This includes 
coal for firing the kilns and the pro- 
duction of the power required to op- 


T ‘more is probably no subject of 


erate the machinery. Theoretically 
it is possible to burn a barrel of ce- 
ment with a fuel consumption of 30 


pounds of coal of good quality. As- 
suming three times this amount is 
burned the saving would approximate 
6,330,000 tons of coal. This saving 
while doubtful of attainment indicates 
the wide difference between present 
practice and the ideal goal. 

Fuel conservation is another name 
for fuel saving. To save fuel all 
losses should be eliminated as far as 
is practically possible. We all ap- 
preciate the impossibility of eliminat- 
ing all losses as engineering practice 


SS er er ee ree ee 
Heat of combination of ingredients forming the clinker 
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has not reached the stage where this 
is feasible. The losses in the ce- 
ment kiln, which must receive the at- 
tention of engineers, are as follows: 

1. Loss of heat in the gases pass- 
ing from the kiln. 

2. Loss of heat in the clinker. 

3. Loss of heat by radiation. 

The sum of these losses plus the 
heat utilized in useful work will equal 
the heat in the coal burned. It is 
desirable to spend no more heat than 
necessary in this useful work but this 
item is a constant quantity for every 
particular plant and cannot be re- 
duced below a certain minimum. It 
depends on the process and the local 
conditions. 

The heat expended in the kiln must 
drive off the moisture in the raw ma- 
terial and decompose the carbonates 
of magnesia and lime and then heat 
the material to the temperature at 
which the oxides of lime and mag- 
nesia will combine to form the com- 
pounds which form the cement clinker. 
In the formation of these compounds 
the reaction is “exothermic” and 
gives out heat instead of absorbing it. 
Professor Jos. W. Richards of Le- 
high University made a balance of 
the heat expenditures which has been 
generally accepted as a close approxi- 
mation to actual conditions obtained 
in the kiln. His results are as here 
shown: 


790,000 B.T.U. 
142,819 B.T.U. 


932,819 B.T.U. 


100,050 


splay 2 ge Ahr is 336,000 
Selb scl hewn 340,000 


676,000 676,000 
2,112 
12,248 
1,446 
21,628 


119,335 


932,819 


It must be appreciated that heat 
balances such as the above. are open 
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to minor discrepancies due to the lac 
of authoritative knowledge in regard 
to the thermochemical data involved: 
in such a computation. The balance 
enables one to readily visualize the 
losses. The loss of heat carried away 
in the hot clinker is 11 per cent. The 
chimney gases carry with them 72 
per cent. The loss by radiation and 
conduction amounts to 13 per cent. 
The other losses total 4 per cent. 

From these figures it is apparent 
that the greatest saving can be made 
by reclaiming heat from the chimney 
gases. 

There are about 120 cement manu- 
facturing plants in this country. 
Of these some 30 have been equip- 
ped with waste heat boiler and are 
generating enough steam to meet from 
50 per cent to 100 per cent of the 
power needed to operate the mills. 
The coal saved in these plants will 
run from 30 to 50 pounds per barrel 
of cement. It has been estimated that 
for every barrel of cement produced 
200 pounds of coal are burned. This 
includes both that burned in the kiln 
and for power purposes. Some plants 
of course have a fuel consumption 
materially below this. Waste heat 
boilers assuming a 50 pound coal 
saving will reduce this figure to 150 
pounds of coal at least. 

The temperature of the gases leav- 
ing the kiln will average 1,400° F. 
and these can be reduced to 450° F. 
by installing waste heat boilers to- 
gether with economizers. A fan will 
draw the gases through the econo- 
mizer. The first installations with 
waste heat boilers were not a success 
due to troubles arising from the dust 
carried along with the gases. This 
trouble has been overcome by improv- 
ing the design of flue connections 
from the outlet of the kiln to the 
boiler. A large percentage of the dust 
settles in a chamber in which the 
velocity of the current is reduced. 
A lance is used to blow the dust off 
the tubes two or three times in twen- 
ty-four hours. This heat in the 
waste gases could be utilized also in 
heating the air for combustion or 
for drying the material from which 
the cement is made. 


So far practically no advance has 
been made in heating the air for com- 
bustion due to the mechanical diffi- 
culties in carrying out the exchange 
of heat. In recent years there has 


been a very considerable development 
in the adapting of recuperators to 
different types of furnaces and kilns. 





These recuperators are very accessi- 
ble and the flues through which the 


swaste gases travel are easily cleaned, 
‘Undoubtedly recuperators installed on 
,cement kilns would effect an addi- 
tional saving that would amply war- 


rant the investment. This is a field 
in which great possibilities are pre 
sented. 

Drying the raw material has been 
effected to a great extent by the 
lengthening of the kiln. When kilns 
were increased in length from 60 feet 
to 150 feet the saving in fuel which 
resulted justified the innovation to 
such an extent that all modern plants 
have long kilns. It has been remarked 
that kilns approximately 260 feet 
would utilize all the heat in the gases 
in drying the fuel. 


The loss of heat from radiation and 
conduction has been reduced by in- 
sulating the kiln over the greater 
part of its length. Due to the high 
heat carried in the kiln at the burner 
end it is not practical to insulate that 
part. Insulation here causes the re- 
fractory lining to give way too 
rapidly as the brick becomes too hot 
and “spall” off. The kiln can be in- 
sulated to about 75 per cent of its 
length by placing the insulating mate- 
ria] between the brick lining and the 
steel shell. It is a difficult matter 
to determine the loss but on an unin- 
sulated kiln it has been estimated that 
1,000 B.T.U.’s are lost per square foot 
of surface per hour. One authority 
states that by preheating the air and 
insulating the kiln not over 75 pounds 
of coal should be required per barrel 
of product. 

The third loss is due to the heat in 
the clinker as it drops from the kiln. 
It is a real problem to reclaim this 
heat. Attempts have been made at 
various times and “coolers” have been 
devised but the success of these is 
very much of a question. If it were 
possible to return to practical use the 
heat in the clinker there would be a 
saving of approximately 15 pounds of 
coal per barrel of cement. The 
clinker leaves the kiln at approxl- 
mately a temperature of 2,000° F. 
The quantities here given are for 
plants with a fairly large barrel out- 
put per day. } 

The remaining four items enterin 
into the heat balance given by Prot. 
Richards are small in amounts. The 
loss by imperfect combustion is largely 
a matter of the kiln control as re- 
gards coal and air supply. Powdered 
coal is the fuel generally burned and 
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this fuel can be burned with very 
little loss. For the burning of pow- 
dered coal the cement kiln is ideal. 
The flame travel is long and heat is 
radiated into the stream of coal and 
air so that ignition is immediate. 
Temperatures as high as 2,900° F. 
are required in the hottest zone and 
if the air and coal ratio is correct 
and mixture proper there is no need 
for unburned fuel. Should a slightly 
reduced flame be carried there would 
be some CO in the products of com- 
bustion. 

The evaporation of the water and 
the expulsion of the carbon dioxide 
are necessary evils and cannot be 
avoided. The water must be driven 
off in the kiln or outside of it and 
heat must be expended so it is simply 
a question of where it is most expe- 
dient to have this function performed. 
The specific heat of water in gaseous 
form is high and hence the heat re- 
quired to raise the temperature of 
the water to say 1,400° is a very 
appreciable item. 

Fortunately for the cement manu- 
facturer the coal which is burned in 
the kiln is somewhat of a by-product 
and can be purchased at a compara- 
tively low price. When coal _ is 
screened the fine slack makes an ideal 
fuel as long as the ash content does 
not run extremely high. 

Other fuels such as oil and producer 
gas have been burned in cement kilns 
but these fuels present no advantages 
over powdered coal from a thermal 
viewpoint. In some localities oil can 
be purchased at a price that makes 
it attractive. 

In any consideration of fuel con- 
servation the personal factor is most 
important. Unless the organization 
operating the kiln understands the 
control of the coal and air and keeps 
the proportions accurate there is a 
great probability that fuel will be 
wasted. 





New Incorporations 


The Freeland Stone Company of 
Sellersburg, Indiana, has been incor- 
porated for $40,000 to quarry and 
crush limestone. Directors are: 
Myron Freeland, Paul E. Freeland, 
and Emma F. Freeland. 


The Moulding Sand Company of 
Albany, N. Y., has been incorporated 
o $10,000 by M. P. Davis and A. R. 

Ox, 





M. E. Maney, of Smithville, Texas, 
and associates of Houston, have 
formed a partnership in the sand and 
gravel business and will open a plant 
on the Colorado river. A huge 
motor-driven caterpillar shovel is 
being installed which will load 30 or 
40 cars a day. Later a gravel wash- 
ing plant will be put in. 


The Hattiesburg Gravel and Sand 
Co., Inc., of Wilmington, Del., has 
been incorporated for $40,000 to deal 
in sand and gravel, by T. L. Croteau, 
M. A. Bruce and A. M. Hooven. 


The Niles Mill and Lumber Co., 724 
Pither Ave., Evanston, IIl., has been 
incorporated for $40,000, to deal in 
sand, stone, coal and fuel, by Jessie 
C. Traweek, W. S. Traweek, John L. 
Gaffney. ry 


The Jacksboro Crushed Stone Com- 
pany of Jacksboro, Texas, has been 
incorporated with capital stock of 
$75,000 by L. P. Lively, W. W. Hyde 
and Hal Mosely. 


The Prime Cement Block Mfg. Co. 
of Brooklyn, N. Y., has been incorpo- 
rated far $20,000 by J. Brenner, J. 
Goebel and G. W. Miller. 


Articles of association have been 
filed by McColl & Abare, Ine. of 
Barre, Vt., to engage in quarrying, 
cutting and manufacturing granite, 
marble and other stone. Capital 
stock, $10,000, divided into 100 shares, 
par value $100 each. Incorporators 
are Thomas Abare, Reginald Abare, 
Zeno Broe and Gerald Fournier. 


The Ridge Sand & Gravel Corpora- 
tion of Rochester, N. Y., has been in- 
corporated for $10,000 to carry on a 
sand and gravel business. Directors 
are: Herman and Myrta Hutcheson, 
of Rochester, and Wilford Purchase 
of Newark, N. Y. 


The Bunnell Coal Corporation of 
Springfield, Mass., has been incorpo- 
rated to handle cement, feedstuffs, 
fuels and lumber. Capital stock, 
$50,000. Incorporators are Robert 
K. Nickerson of Hampden, and George 
W. Doyle, Louis J. Gordon, Ida 
Gordon and Gladys E. Elliot of 
Springfield, Mass. 


S. A. White Co., Inc., of Wilming- 
ton, Del., has been incorporated to 
quarry rock and do road building. 
Capital, $100,000. Incorporators: 
Charles G. Guyer, R. T. Kenton, S. E. 
Phillips, of Wilmington. 
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The News at Washington 
By Our Washington Correspondent 


HE National Sand and Gravel 

Association, through Earl Zim- 

merman, of the Ohio Gravel Bal- 
last Company, of Cincinnati, chair- 
man of the Washed Gravel Ballast 
Committee of the Association, is 
making a thorough investigation into 
the practicability of the use of gravel 
as railroad ballast. If the investiga- 
tion shows that gravel is a suitable 
and economical ballast it will open up 
a new and extensive market for pro- 
ducers, it is stated. Other members 
of the committee are: Guy C. Ba- 
ker, vice-president of the Greenville 
Gravel Company, Greenville, Ohio, 
and M. A. Neville, president of the 
Western Indiana Gravel Company, 
Lafayette, Ind. 


At a recent meeting of the com- 
mittee, the proposal to promote wider 
use of washed gravel as railroad bal- 
last was gone thoroughly into. The 
proposal was initiated by Mr. Zim- 
merman at the St. Louis convention 
of the Association. His discussion of 
the subject at that time afld sugges- 
tion that a committee be appointed 
to show the advantages of washed 
gravel railroad ballast were approved 
by the executive committee, which 
selected Mr. Zimmerman as the one 
best fitted to handle the matter for 
the sand and gravel industry. 

The committee has already done a 
notable work. It has made a survey 
of the ballast situation on several 
railroads, getting some information 
as to cost of gravel ballast compared 
with other kinds of ballast, together 


with information regarding life, 
drainage, maintenance and_ other 
conditions. 


Mr. Zimmerman is preparing a re- 
port of his committee’s findings and 
recommendations. This report will 
be given to trade journals as soon as 
it is in shape. He will also discuss 
the subject at the Chicago conven- 
tion. According to T. R. Barrows, 
executive secretary of the national 
association, the members of the or- 
ganization are indebted to Mr. Zim- 
merman’s committee for the work it 
has started. Mr. Barrows says, if 
found practical, it will lead to the 
wider and more extensive use of ma- 
terials produced by members of the 
organization, and provide an outlet 
heretofore of a very limited character. 

Producers of sand, gravel and other 
materials shipped in open-top cars 





will be interested to know that an 
order of the Interstate Commerce 
Commission restricting and regulat- 
ing the distribution to coal mines of 
privately owned cars and cars for 
railroad fuel, which was to have be- 
come effective November 1, has been 
postponed by the commission until 
December’15. The commission’s de- 
cision in the case, made June 30, 1923, 
held to be unjust the practice of rail- 
roads in assigning private cars and 
system cars for railway fuel to bi- 
tuminous coal mines in excess of the 
ratable share contemporaneously dis- 
tributed to bituminous coal mines 
upon their lines which do not receive 
assigned cars. After the issuance of 
the first order the case was reheard, 
While the commission made no ex- 
planation of the order, it was indi- 
cated that the order was postponed 
pending a decision on the rehearing. 
The Department of Commerce an- 
nounces that, according to data col- 
lected at the biennial census of manv- 
factures, 1923, the establishments 
(not including textile mills) engaged 
primarily in the manufacture of steam 
and other packing, pipe and _ boiler 
covering, and gaskets, reported prod- 
ucts valued at $29,497,021, an in- 
crease of 33.6 per cent as compared 
with 1921, the last preceding census 
year. In addition, steam and other 
packing, etc., are manufactured to 
some extent as secondary products by 
establishments engaged primarily in 
other industries. The value of such 
commodities thus made outside the 
industry proper in 1921 was $3, 
499,064, an amount equal to 15.8 per 
cent of the total value of products 
reported for the industry as classified. 
The corresponding value for 1923 has 
not yet been ascertained but will be 
shown in the final report of the pres- 
ent census. At the same time, the 
department reports that establish- 
ments in the clay-products industry 
engaged in the production of face 
brick and vitrified brick or block for 
paving reported the manufacture of 
face brick valued at $37,637,972, as 
compared with $28,233,689 in 1922 
and $18,128,217 in 1921, an increase 
of 33.3 per cent over 1922 and 107.6 
per cent over 1921. The total value 
of vitrified brick or block for povae 
was $11,359,640, as compared wit 
$9,520,594 in 1922 and $11,201,409 m 
1921, an increase of 19.3 per cent over 
1922 and 1.4 per cent over 1921. 


Each succeeding week adds to the 
record-breaking total of loadings. 
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Ward Sand and Gravel Company 
Producing 200 Cars Daily 


) Model Plant with Large Scale and Continuous Production 


Duplicate Units of Pumps and Pipe Eliminates Shutdown 


ICHIGAN is especially noted 
l M for its many practically inex- 
. haustible sand and gravel de- 
: posits. One of these deposits is be- 
- ing worked by the Ward Sand and 
$ Grave! Company at Oxford Michigan. 
e The Oxford plant of this company is 
f the largest in the State of Michigan 
l. and probably the largest in the coun- 


try. 

- The deposit, covering 300 acres, is 
d on the edge of the village of Oxford. 
g. This little village has a population of 
1- 2,000. The deposit lies in stratas of 
about two feet of small pebbles then 
a few inches of sand and the next 
strata of small pebbles and a few 
inches of sand. Clay and debris of 
all kinds is noticeably absent. Con- 
sidering the whole deposit the sand 
probably runs about 50 per cent. En- 
gineers estimate that operations, pro- 
ducing at the present rate of 200 cars 
daily, can be continued for 300 years 
to advantage. The land was pur- 
chased by the company at $100 an 
acre. 

Five of the largest plants in Michi- 
gan are located in Oxford. In addi- 



























































tion to the Ward Sand and Gravel 
Company there are the Fuller Becker 
Sand and Gravel Company, United 
Fuel and Supply Company, Koenig 
Coal Company and the Detroit Ox- 
ford Gravel and Stone Company. 
These plants are in Detroit area and 
practically their entire output is dis- 
tributed through Detroit. 

The Ward Sand and Gravel Com- 
pany have two and a half miles of 
railroad siding at the plant and ship- 
ments are made over the Grand Trunk 
Railway System and the Michigan 
Central. Single cars have been loaded 
in ten seconds but for continual load- 
ing the record is 31 cars loaded in 
62 minutes. 

The Ward Sand and Gravel Com- 
pany have spared no expense in mak- 
ing this plant a most modern sand 
and gravel plant of large continuous 
production. Operations extend 
through seven or eight months of the 
year. This year the plant will have 
shipped over 36,000 cars of sand and 
gravel. 

The plant is electrically operated 
throughout. The large motors are 3 




















View Showing Bank of Deposit. 
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Water System of Breaking Down Deposit. 


phase 60 cycle 2,300 volt and some 
of the smaller motors are 220 volts. 
All are General Electric motors. 

In excavating the material a low 
pressure stream is directed against 
the bank above the water line. This 
stream of water loosens and carries 
the caved material] to the suction pipe. 
The material below the water line is 


excavated with 16 inch Morris heavy 
duty dredging pumps. There are two 
of these pumping units mounted ona 
specially designed dredge. A covered 
barge is attached to the rear of this 
dredge for housing the starting resis- 
tances for the large motors. A com- 
plete workroom which also serves as 
a store room is located on the dredge. 


Th 


ie OO 


: A ens ; 


Showing Small Section of Pipe from Dredge. 
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Each unit is made up of a suction 
with. a Morris suction nozzle and a 
Morris 16 inch dredging pump driven 
by a 400 H.P. General Electric motor. 
Water for the hydraulic stream on the 
bank, the bearings and for priming 
the pump is supplied by a Morris 6 
inch centrifugal pump driven by a 
100 H.P. General Electric motor. The 
suction pipe is handled by a Thomas 
hoist operated by a 15 H.P. General 
Electric motor. The two pumping 
units for under water excavation are 
mounted side by side on board the 
dredge and each is connected separ- 
ately to a motor. This duplication 
with other duplicate units to be men- 
tioned, eliminates all danger of shut- 
down or interruption as only one unit 
is operated at a time. The other unit 
is held in readiness in case of a break- 
down. 


The suction pipe is mounted on a 
steel bridge with intake end of which 
is mounted on a pontoon. The posi- 
tion of the dredge is controlled by 
lines connecting with deadmen on the 
shore. The material is excavated 
from a depth of about 30 feet below 
the water surface and with the 35 feet 


above the water surface the total . 


working face is 65 feet. 


The material is pumped through 
about 1,100 feet of pipe line with a 


lift of about 70 feet. This pipe line 
runs from each pump alongside the 
dredge to the rear of the barge where 
it is connected to the main line. This 
main line pipe is on pontoons which 


carry it to the shore. The pipe line 
consists largely of American Rolling 
Mill Company pipe. Due to the long 
pipe line and the high lift a booster 
pump is located on shore for each 
unit. The pumps on the dredge, the 
booster pumps and the suction and 
discharge pipe are in duplicate. This 
is rather unusual but it eliminates 
any danger of shutdown. 


The pipe line conveys the material 
to the main gravity washing screen 
near the shore about 20 feet above 
the water level. This screen is 30x12 
feet. The oversize material is screened 
out first and is delivered to a number 
7 Acme jaw crusher. This crusher 
discharges to a belt conveyor which 
delivers material to the screens for 
classification. The gravel is screened 
out next and is delivered to the 
screens by a 30 inch belt conveyor 
while the sand and water aré con- 
ducted to sand settling boxes. This 
sand falls through the main washing 
screen into a pool. A 16 inch Amco 
centrifugal pump driven by a 400 H.P. 
General Electric motor pushes the ma- 
terial up and elevates it through a 
pipe line to the sand box. This box 
is 5x2 feet at the top and 2x2 feet at 
the bottom. This box discharges to 
a wood sand flume which is 120 feet 
long and four feet wide. The bot- 
tom of this flume has’ 1% inch holes, 
four in a row, starting about 10 feet 
from the receiving end and spaced 2 
feet apart the remaining length of 
the flume. By using plugs in these 
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Electric Generator and Conveyor Belt. che 


holes almost any required grade of 
sand can be secured. 

The sand is deposited through the 
holes in the bottom of the flume onto 
storage piles. The material is re- 
claimed from these storage piles by a 
24 inch turned belt conveyor which 


conveys to the loading bins over the ser 
railroad track. The waste and sul- of 
phur sand is drawn off at the dis- Mit 
charge end of the flume and delivered red 
back to the pond. As the material kee 


comes through the sand box to the size 
flume it is thoroughly agitated. The - 
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discharge to the flume from this sand 
box is covered to prevent material 
splashing over the flume. 

There is another 16 inch Amsco 
pump at the main screen that serves 
as a duplicate unit that can also be 
used for delivering any material in 
excess of the current need to a storage 

ile. 
: The oversize before going to the 
Aeme crusher passes over a grizzly 
built of rectangular bars spaced two 
inches apart. The gravel or material 
from 2 inches down to one quarter of 
an inch is transported underground 
beneath the railroad tracks and then 
up a slight incline to a belt conveyor 
at right angles which transfers the 
material up an 18 degree incline where 
it is transferred to another belt con- 
veyor on a trestle. This trestle con- 
veyor delivers the gravel to two Mit- 
chell screens where the several sizes 
are graded. Each of these Mitchell 
screens is protected by a wire screen 
of a little larger mesh than the 
Mitchell screens. This arrangement 
reduces the wear on the screens by 
keeping out all oversize. This over- 
size raaterial is plowed from the belt 
convevor before the material reaches 
the Mitchell screens. A strip of rub- 
ber belt on this plow arrangement pre- 
vents material catching underneath 
and causing excessive wear on the 
belt conveyor. 

The materia] is stored on the ground 
and is drawn off underneath the stor- 
age piles by a tunnel belt conveyor. 
This 30 inch tunnel] belt conveyor re- 
ceives the material through the bin 
gates and carries it up an incline to 
a loading bin over the tracks. Cars 


are loaded from this bin by gravity. 
The cars are spotted under the bins 
with the use of a two drum Thomas 
hoist as car puller. There are two 
loading bins over the railroad track. 
The incoming cars jolt the loaded cars 
and with this momentum they travel 
down the track by gravity. The plant 
is located on a double track spur which 
extends some distance beyond the 
plant. With continuous loading a car, 
on the average, is loaded every two 
minutes. 

The trestles for the conveyor belts 
and pine lines are built of heavy tim- 
ber. The tunnels are also lined with 
timber. The loading bins are built 
of heavy timber. 

The plant is operated continuously 
averaging about 20 hours a day actual 
running time. There are 58 men em- 
ployed at the plant at this time. 
These men are divided into two shifts 
of 12 hours each. 

A feature of this plant is the in- 
stallation of jet heads on the end of 
the suction pipes. There are eight 
%-inch nozzles around the intake 
which are supplied with water under 
a pressure of 100 pounds per square 
inch. These eight jets of water com- 
ing from the nozzel under the high 
pressure break up the material in 
front of the suction and insure a 
steady flow into the pump. The vac- 
uum is held constant with these suc- 
tion heads. 

In each suction line there is in- 
stalled close to the pump a Morris 
stone box which is set to pass ma- 
terial under 7 inches in diameter. 
Material over 7 inches is retained in 
the stone box and is emptied about 





View of Conveyor System and Bins. 
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twice a day. These stone boxes are 
so arranged that they can be taken 
out and cleaned with the minimum 
loss of time. The pumps are adjusted 
to handle all material under 7% 
inches in diameter and this is suffi- 
cient for everything except the few 
occasional large boulders removed by 
the stone box. The use of these stone 
boxes has made it unnecessary to de- 
lay operations to pry stones out of the 
suction hose which is such a frequent 
occurrence in many cases. 


The discharge pipe line is made of 
light gauge steel plate electrically 
welded Armco pipe. The plate is of 
special composition made especially 
for this class of service. 


The plant is electrically operated 
by power purchased from the De- 
troit Edison Company. Each unit is 
driven by individual General Electric 
motors. 


The output of this plant is con- 
sumed largely in the construction of 
roads, buildings and concrete bridges. 
A considerable portion of the output 
is also consumed by the railroads who 
haul in a train of freight cars and 
have it loaded in a few minutes with- 
out disconnecting the engine. 


The Ward Sand and Gravel Com- 
pany have their offices in Detroit. Mr. 
F. L. Ward is president and general 
manager. Mr. E. M. Hammond is 
treasurer and Mr. Charles E. Pelton 
is in charge of operations at the plant. 
The plant represents Mr. Ward’s 
ideas of design and construction. He 





has established an enviable reputation 
in the sand and_ gravel business 
through this Oxford plant which is 
probably the largest in the country, 
Mr. Pelton was previously in the auto- 
mobile industry and he became assgo- 
ciated with the company after the 
plant reached its present large pro- 
portions. Mr. Hammond has had 
years of experience in the building 
trades and he knows the sand and 
gravel business thoroughly. 

Mr. Ward at the present time is 
preparing to operate a large deposit 
outside of Los Angeles, California. 
He also plans further extensive op- 
erations in Michigan. 





Western Wheeled Scraper Catalog 


Catalog No. 63, just issued by the 
Western Wheeled Scraper Company 
of Aurora, Illinois, describes Coal 
Stripping and the Storage of Coal 
With Western Dump Cars. 

The booklet, it is stated, is inspired 
by a sincere desire to help reduce the 
cost of coal production as well as to 
report the wide-spread use of West- 
ern Dump Cars by the Coal Industry. 
In stripping anthracite the cost of 
disposing of the overburden is more 
than the digging, and both operators 
and contractors are constantly study- 
ing how to reduce this cost. The book 
has many illustrations of operations, 
and reports of success secured by 
pony operators with Western Dump 

ars. 
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Depreciation of Plant 


Written Expressly for PIT AND QuarRY by DANIEL J. HAUER. 


operators of sand, gravel and stone 

producing plants, a careful record 
should be kept of the expenditure 
made for plant; and as the years go 
by, there should be charged off this 
account depreciation of various items 
of plant. In addition to this, there 
should also be an account kept show- 
ing the interest for each year on the 
plant investment. These items be- 
come a part of the overhead charge 
in considering the cost of production 
and in making a price for sale of the 
various products. 

It is quite surprising how many op- 
erators do not keep these accounts 
on their books. The result is that 
they know little of overhead costs so 
that an operation may be showing a 
loss and they would not be aware of 
it until the end of the year when a 
trial balance was taken from their 
books. This is evidently a wrong 
method of conducting any business. 
The depreciation on a stone crusher is 
just as evident although it may not 
be as heavy as that on the belt that 
is operating it, but the cost ultimately 
of replacing it, is just as sure as that 
of replacing the belt. Likewise, the 
belt must be replaced just as much 
as a hand shovel, yet no one would 
think of ignoring the charge of buy- 
ing a hand shovel. Such a charge 
may be only a dollar or two, and this 
is entered on the books when the de- 
preciation of a stone crusher that may 
figure several hundred dollars per an- 
num is given so little consideration as 
not to make an entry of it on the 
books. 

Every business that has a plant of 
any kind should keep a full record of 
these items on the books. They 
should show the capital so invested, 
the interest charge on this capital, the 
repairs and renewals on the plant, 
and the annual depreciation of each 
Item of the plant. These various 
charges can be made in one or two ac- 
counts or they can be broken up into 
several accounts, this being to some 
extent a matter of preference. Un- 
der most conditions the more detail 
given to these matters, the more satis- 
factory will be the results obtained. 
The greater knowledge at hand ef- 
fects a more intelligent handling of 
the finances of the operation. 


I EVERY set of books kept by 





The term “plant” can be made to 
cover many items and a large num- 
ber of expenses for different charges, 
but the better plan is to limit it to 
as few items as possible. Thus some 
operators include in with their plant 
their buildings. In the broad sense 
of the word buildings are part of the 
plant, but it is preferable to keep a 
separate account of the buildings and 
to limit to the plant charge the vari- 
ous machines that are used. Thus 
plant could really be termed “ma- 
chinery.” There must be a further 
distinction made between machines 
and tools although the exact point 
between the two is hard to define. A 
shovel or a pick is clearly a tool that 
can quickly be used if in a quarry 
business and is in no way a part of 
the plant. Such a tool should cer- 
tainly be charged to an expense ac- 
count. Or the other hand, a small 
hydraulic jack may be considered a 
tool as far as handling it is con- 
cerned, yet it may have a life of ten 
years or more if it is properly cared 
for. The cost may be comparatively 
small when considered with a stone 
crusher so that it is difficult to de- 
cide whether such a tool should be 
classed under “plant” or “tools.” 
Other tools of this kind could also be 
mentioned. 

Even certain machines that could 
be ranked as plant should be classed 
as equipment, and a separate account 
can be kept of this part of the plant. 
Items of machines that should go un- 
der this heading would include loco- 
motives, cars, trucks, and other ma- 
chines that are used in transporta- 
tion. The mere fact that these ma- 
chines are used for hauling means a 
greater expense to keep them in re- 
pair while they will have a much 
shorter life than a large and heavily 
constructed stone crusher will have. 

There are some items of expense 
that are sometimes confused with 
plant charges and with capital ex- 
penditures. In some ways, especially 
in a new project, these items can use 
up considerable capital; yet they can- 
not be realized on again like other 
capital expenditures. To illustrate: 
A crusher may be purchased. The 
freight on this crusher may _ be 
$500.00 and the cost of unloading, 
hauling and installing including the 
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concrete foundation may be $1,500.00. 
Here is a total of $2,000.00 of the 
capital provided for the company be- 
ing used on this crusher, yet not one 
cent of it enhances the value of the 
crusher except for its use at this par- 
ticular plant. If the crusher were to 
be sold within a week, this $2,000.00 
expended would not cause it to bring 
a cent more than it would bring in 
some other location, yet this $2,000.00 
had to be expended to make it work 
at this particular plant. It is, there- 
fore, wrong to charge this $2,000.00 in 
with the value of the plant or as 
money invested. This amount of 
money must be charged to the ex- 
pense account, and it becomes an 
overhead charge against production. 
Although the amount is paid at once 
and is bound to come out of first sea- 
son’s profit, yet it is questionable 
whether or not in distributing over- 
head cost all of this sum should be 
charged during the first year or 
spread over a long term of years. If 
a long term of years is decided upon, 
it is a matter of dispute among ac- 
countants as to how many years 
should be used. 


It can be seen from the discussion 
so far made that there are bound to 
be certain items in bookkeeping that 
can be called “book values” and 
“real values.” Thus a crusher that 
will cost $10,000 and must have 
$2,000.00 expended upon it to put in 
position to work, can have a value 
to the operator of $12,000 while its 
real value was originally $16,000; and 
after five years with 5 per cent de- 
preciation charged annually against 
it there is a book value against the 
machine of $7,500.00. If at that time 
the machine had to be sold, it might 
bring only $5,000.00 which would be 
its real value. If such a crusher is 
used for 15 years and kept in good 
condition, with five per cent deprecia- 
tion charged against the machine, its 
book value would be $2,500.00; while 
if it had to be sold, it might bring a 
price of $3,500.00 which would be its 
real value. 

Another question in bookkeeping 
that arises in regard to plant involves 
the repairs and renewals that must 
be made from time to time on all ma- 
chines. There can be a distinction be- 
tween a repair and a renewal. A 
steam shovel may have to have pack- 
ing placed in its several steam chests 
and babbitt metal put in some of its 
bearings. Here the material cost is 
very small, but the labor cost is much 


greater. The machine becomes with- 
out value unless this work is done, 
Thus the repairs are necessary but 
should not be charged to the plant ac- 
count. They should be taken care of 
under an expense account headed “Re- 
pairs.” The same steam shovel may 
have several badly worn gear’ wheels, 
New ones may have to be purchased 
and substituted for the old ones. The 
labor is a small item, while the gear 
wheels must cost considerable. This 
is an expense that may be termed a 
renewal and should be charged to 
such an account. 


Repairs may have to be made con- 
tinually on some machines, while re- 
newals may come only at long inter- 
vals. In either case they should be 
treated as expenses. The question 
again arises as to what length of time 
these charges should cover against 
the production. The repairs should 
be charged off at once as a direct item 
of expense, but renewals should go 
over a season’s work. These would 
be treated in the same manner but for 
a shorter length of time than other 
items of general expense that have 
already been referred to. The fact is 
that general expense items of some 
kinds are very hard to handle in pit 
and quarry operations. For instance, 
certain stripping may be done during 
an off season or when the first de- 
velopment is made. This stripping 
operation may cost several thousand 
dollars and no further stripping may 
be necessary for from three to five 
years. Consequently, it would not be 
fair to the first season’s production to 
charge all the cost of this stripping 
but it should be pro-rated per ton of 
product over the term of from three 
to five years. This same principle 
would apply to the paying of freight 
and installation costs of machine. The 
subject of general expense charges is 
one that is difficult to handle in any 
business and especially in the pit and 
quarry business, and for these rea- 
sons it is frequently ignored. 


In this article we are interested 
solely in the depreciation of plant and 
how bookkeeping should be done to 
show this depreciation. In starting a 
new development all the money ex- 
pended is charged to the capital ac- 
count and cross entries are made to 
the other accounts, the outline of 
which will be given. Two classes of 
buildings and structures are used in 
pits and quarries. The first are mere- 
ly timber frames to support machin- 
ery and cheap board shacks. These 
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might be termed temporary struc- 
tures and the life of such structures 
will seldom exceed five years. This 
is not due to the fact that they 
will be rotted in that time, but they 
are likely to be replaced with a more 
permanent set of buildings con- 
structed mainly of steel and corru- 
gated iron or of concrete and _ steel. 
These last named buildings will have 
a long life with but few repairs ex- 
cept to the roofs. With the first 
type of buildings the annual deprecia- 
tion charge should be enough to 
charze it all off in five years. Some 
accountants charge 25 to 35 per cent 
off the first year claiming the great- 
est depreciation takes place in that 
year. They divide the rest of the de- 
preciation evenly over the other four 
years. With more permanent type of 
buildings, the life will be considered 
twenty-five years or more so that the 
depreciation charge per annum will be 
only 3 or 4 per cent. For the build- 
ing account there must be an expense 
account that should be known as re- 
pairs to building. If any new struc- 
tures are built as the operation pro- 
ceeds, they are charged to the build- 
ing account. 

When we come to consider the ma- 
chinery and tools, we must have three 
major accounts. As already _ex- 
plained, one can be called plant or 
machinery. The word generally used 
is plant. These should all be items of 
fairly long life. Anything in the way 
of a small tool or machine that will 
last only a year or two or less should 
be charged under the head of tools. 
If a machine is small but has a fairly 
long life, it will be considered as 
plant. One method is to charge un- 
der the “plant account” all machines 
that can be counted upon to have a 
life of about ten years or more and 
to keep under “equipment account” 
all rolling stock and other equipment 
that is used for hauling or trans- 
porting materials. Thus if cars or 
locomotives are used in a quarry or 
sand pit, these are charged to an 
equipment account. The ties that are 
short lived may also be charged to 
this account while the rails of the 
track which should have a long life 
can be charged to plant account. 
Trucks and automobiles would natu- 
rally come under this account, for five 
years see most of these replaced and 
few, if any, automobiles are used for 
eight or ten years. 
or each of these three major ac- 
counts there should be minor ac- 
counts of repairs and renewal. AI- 





though the tool account has been 
classed as a major account, it is in no 
sense a “capital account” but is sim- 


ply an “expense account.” It should 
be kept separate, for if the plant is 
sold or new capital becomes inter- 
ested, there is a certain asset even in 
this account. The minor accounts can 
be separated, one for repairs and one 
for renewals. The difference in these 
has been explained. The renewal on 
tools is not a necessary account for 
the new tools are charged directly to 
the tool account. Thus for tools there 
is only the “tool account.” 

On all these investment accounts 
except tools there should be charged 
annually interest at 6 per cent and 
credited to an interest account; for 
ail money invested in plant equip- 
ment, building, etc., should earn 6 per : 
cent interest. Naturally as these de- 
crease in value this interest charge is 
less. As an offset to these same ac- 
counts, there must be a depreciation 
account. As annual depreciation is 
charged against buildings, plant and 
equipment, it is credited to the “de- 
preciation account.” This deprecia- 
tion account can be treated as a re- 
served fund or a sinking fund, and if 
business would permit, this amount of 
money could be set aside in a separate 
bank account. As old machines are 
either scrapped or sold, money would 
be at hand to make new purchases. 
By this method the original capital 
investment is kept intact, and money 
is always at hand to place wornout 
machines. However, few operators 
can afford to follow this practice so 
that they figure on paper that they 
have this money, it being only a paper 
credit. It is advisable to credit this 
account with interest at 6 per cent 
as this reserve or sinking fund should 
earn interest just as much as if 
money had been borrowed from the 
bank to meet running expenses. 

The first consideration about plant 
is the equipment or the rolling stock. 
Where track is used, it is not safe to 
figure on ties for the track to last 
more than five. years. Thus the de- 
preciation on ties should be figured as 
20 per cent. If treated ties were. 
used, they would last longer. -In . 
many cases, however, ties are: cut . 
from timber that is on the tract of. 
land that is being developed. Under. 
ordinary uses, rail for the track 
should have a life of about 20 years. 
The wear on the rails from the cars 
is never excessive. The hardest uses 
they get is from shifting the track. 

As already stated trucks and auto- 
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mobiles seldom have a life of over five 
years, and the greatest depreciation 
comes within the first year. Thus it 
would be advisable to charge off for 
depreciation for the first year 40 per 
cent and for the four additional years 
15 per cent each. The experience to 
date has been that after three or four 
years’ use it is better to trade in the 
old truck and obtain a new one rather 
than to continue the use of the old 
one with excessive repair bills and to 
suffer the many delays that break- 
downs and repairs will cause. 

The depreciation on cars has al- 
ways been a little difficult to decide 
upon. The smaller cars especially in 
quarry work are pretty well used up 
in five years, but larger and heavier 
cars will last for ten years. There 
have been large cars used in quarries 
that have lasted even fifteen years 
and longer without excessive repairs, 
but this length of life is the excep- 
tion rather than the rule. Under or- 
dinary conditions the life of five or 
ten years should be used. It would 
be an injustice to the manufacturers 
of quarry cars to make this state- 
ment without adding that these 
figures are given on the experience 
of the past. Quarry cars are now be- 
ing made much better so that in a 
few years we may be able to revise 
these figures. Until we gather more 
information on the subject the pres- 
ent estimate of the life of cars must 
stand. 


Locomotives or dinkies for pulling 
cars are now of three types, namely, 
steam, gasoline and electric motors. 
The steam dinkies have had a life 
of from ten to twenty years. The 
gasoline and electric driven locomo- 
tives seem to have a shorter life, but 
with the improvements that are now 
being made on these they may be able 
to last longer. Thus any estimated 
life on locomotives is an average for 
the three types rather than an actual 
one for each type. The life figured 
on these machines is ten years, and 
at the present day this would seem 
reasonable. 


_The major plant account can be di- 
vided into two accounts. One could 
be the machines used in a quarry or 
a sand or gravel pit and the other of 
the machines used in the crushing 
plant or washing plant and other ma- 
chines to produce products for sale. 
The machinery used in the pit or 
quarry will consist of drills, excava- 
tors, derricks, and hoisting engines, 
cranes and cableways, Drills are of 


three kinds, the small hand hammer 
drills, the tripod or percussion drills, 
and the deep blast hole or well drill, 
The hammer drills have a life of 
about five years while the tripod 
drills, if reasonable care is taken of 
them, will last much longer. If they 
are used continually, ten years is a 
fair life for them. There are tripod 
drills that are still in use that are much 
older than ten years, but in most 
cases these drills have been stored at 
different times for a number of years, 
The deep blast hole machines will 
generally last ten years, but during the 
last five years the cost of repairs and 
renewals is likely to be large, espe- 
cially on gasoline driven machines. 


The general type of excavator used 
in a quarry is a power shovel, and in 
most cases these are operated in 
quarries with steam although some 
are operated by gasoline motors and 
some are electrically driven. These 
power shovels are also used in sand 
and gravel pits. Here slack line cable- 
ways are also used for cigs. 
and the various types of wagon load- 
ers are at times used especially in 
sand. The power shovels for sand 
and gravel are frequently of the re- 
volving type and are the smaller sizes 
of shovels. Many of these are also 
used in handling the blasted rock in 
quarries, but in the larger quarries 
there are also some large sized power 
shovels. These large shovels are 
equipped with two yard dippers or 
larger and weigh sixty tons or more. 
The small size shovels working in 
sand and gravel can be counted on 
for life of twenty years, but the same 
size shovels working in rock should 
be figured for a life of only ten years. 
During the last two or three years the 
repairs on these shovels are likely to 
be heavy. The large size shovels that 
are used in quarries have a longer life 
often as lung as twenty years. 


Slack line cableways have been in 
use for about a decade, and there 1s 
little data at hand as to the life of 
these excavators. The original cost 
of these machines varies with the 
span of the cableway and the lay of 
the land. For the work they do the 
cost is comparatively small. The 
scrapers used are bound to wear 
gradually so that they will be replaced. 
This is also true of the cable but 
the hoisting engine will have a fairly 
long life. The towers may have to 
be moved or partially rebuilt so that 
it is difficult to give an exact life on 
the entire equipment, but with the 
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general knowledge we have regard- 
ing these machines, it is safe to fig- 
ure their life at ten years. 

Wagon loaders have also appeared 
on the market within the past decade. 
The early types of machines were 
lightly constructed and few of them 
lasted more than five years. How- 
ever. those put on the market during 
the past five years have been vastly 
improved in their design and con- 
struction so it is safe to figure their 
life today as ten years. 

Locomotive trains and other types 
of movable cranes and portable der- 
ricks are used quite extensively in 
sand and gravel pits and in quarries 
As 2 rule these machines are well 
built and their life can easily be fig- 
ured at twenty years. 

Derricks are used quite extensively 
in pits and quarries. The smaller 
sizes generally have timber masts 


and booms with the metal parts of ° 


heavy cast or wrought iron. The 
larger derricks are generally built of 
structural steel. The timber derricks 
have a life of about twenty years, 
while the steel derricks will last 
about twenty-five years. The hoist- 
ing engines that are used with these 
derricks can be figured for a life of 
twenty years. 

In many pits and quarries pumps 
have to be used to keep them free of 
water, and in some sand pits pumps 
are used to excavate the sand. There 
are many sizes and types of pumps 
employed in these industries and of 
course, the wear and tear will vary 
with the service they must perform. 
This causes the upkeep on the pump 
to vary much in cost. Well con- 
structed pumps that are given the 
proper care will have a long life, and 
generally speaking this is placed at 
twenty years. Unfortunately most 
operators do not give their pumps 
the proper care and allow them to 
become very dirty. The general idea 
seems to be to use some oil and let 
the pump work alone as long as it 
will keep going. For good service 
they should be kept clean, well lubri- 
cated with good packing in them. 
This means better service from the 
pump and a longer life. 


At the crushing, washing and 
Screening plant there are a number 
of different kinds of machines used. 
The iirst are those that furnish power 
for steam. These consist of boilers 
and engines, and here again the 
proper care of machines means a 
long life, while negligence results in 








cutting down the life of these ma- 
chines considerably. There is a gen- 
eral impression among users of 
boilers that twenty years means that 
a boiler is unsafe for high pressures 
so that the life of boilers is generally 
figured for twenty years. However, 
many boilers have been used for a 
much longer period. Some boilers 
last twenty-five years and some even 
are serviceable for more than thirty- 
five years. These boilers have had 
excellent care and the firing of them 
was done with discretion. However, 
if twenty years is considered the life, 
the depreciation is charged off in that 
period of time, and if the boiler is 
used longer the operator is that much 
to the good. 

The life of the ordinary stationary 
engine is considered as twenty years 
although light boilers have been used 
for a much longer time. Where elec- 
tricity is made at the plant dyna- 
moes are used in the power house 
and motors on the various machines. 
Of course, if outside power is used, 
only motors are employed at the 
plant. The life of dynamoes and mo- 
tors is generally put down as twenty 
years. 


Crushers are well built machines, 
and if given the proper care last for 
many years, but on account of their 
sturdy construction they are often 
neglected. For this reason many of 
the smaller sizes do not last more 
than ten years. The larger sizes of 
crushers can be counted on for a life 
of twenty years. 


Screens should last as long as 
crushers, except the jackets. These 
have to be renewed from time to time 
and should be charged as renewals. 
The service on screens is quite hard 
as they not only carry a heavy 
weight but have a vibratory motion. 
One fault with them is that they are 
not set securely enough in place; and 
with the decided motion that they 
have, they wear out much more quick- 
ly than they should. There are con- 
tinually being placed on the market 
improved types of screens so that the 
old ones are frequently discarded for 
a better type. Due to these reasons 
the life of screens is generally placed 
at ten years. 

Elevators have about the same life 
as screens and this is also true of 
other types of conveyors that are 
used for sand, gravel and stones. 

Washing machines have the same 
life as is generally ascribed to crush- 
ers. The smaller types will last ten 
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years and the large about twenty 
years. The repairs and renewals 
figure a larger proportional cost than 
they do on crushers. 

The regular type of cableways with 
two towers is also used in these in- 
dustries. Naturally they are built 
much heavier than the slack line 
cableways, and being used only for 
transportation and not for excavation 
last longer so that their life is put 
down as twenty years. Skips and 
buckets that are used with cableways, 
derricks, cranes, etc., have a life of 
about five years. 


In regard to the depreciation on 
the buildings, many new developments 
start out with temporary structures. 
These mean the keeping down of the 
original capital invested, but due to 
their temporary nature and also to 
the danger from fire they should be 
replaced with more permanent struc- 
ture. Where gravel and stone is pro- 
duced, the permanent structures 
should be built of concrete or in quar- 
ries of stone masonry. With such 
structures, the annual depreciation ex- 
cept for the roof of the building 
should be very small. In many cases 
ever. the roof and floors can be built 
of concrete so that their upkeep and 
depreciation would be very little. It 
is not necesary to place a large num- 
ber of buildings at one time, but 
from year to year new structures can 
be built in place of the temporary 
ones. In this way a heavy yearly 
depreciation can be eliminated and 
better still fire proof buildings can 
take the place of those that are easily 
destroyed by fire. This alone means 
much to an operator as fires are con- 
tinually destroying plants throughout 
the country. When the proper type 
of buildings is used, the annual de- 
preciation should only be two or three 
per cent while the repairs are not 
likely to exced the same amount. The 
only execption to this is the bins that 
are built to hold the products that 
are to be sold. The wear and tear 
on these is much greater than on any 
other structure, but with the new 
types of concrete bins properly lined 
with steel, their life should be 
twenty years. 

It is a well known fact that if a 
machine is purchased and is not used, 
it can seldom be sold for the original 
purchase price. In other words, as 
soon as a machine gets in the hands 
of a customer even if it has not been 
used, it is considered second hand and 
in order to sell it, the price must be 


ee 


cut. Let a machine be used only a 
short while and in order to sell it a 
further reduction in price musi be 
made although the machine may be 
just as good as new. Due to these 
facts some accountants prefer to 
charge for the first year’s deprecia- 
tion a larger sum than for the suc- 
ceeding year. The usual charge un- 
der such a method is to make it 
double the average charge that. is 
used annually. To illustrate, if the 
life of a machine is considered as 
twenty years, the average annual de- 
preciation would be five per cent. Un- 
der this method the first year’s de- 
preciation would be charged as 10 per 
cent, and thereafter the depreciation 
charge would be figured at 4 6/10 per 
cent. If the life of a machine is ten 
years, the first year’s charge would 
be twenty per cent and then for eight 
years nine per cent would be charged 
and for the last year eight per cent 
would be charged. 


The outline given for handling the 
accounts of money invested in ma- 
chines and their depreciation seemed 
in the past to be the logical one and 
it has generally been followed by 
those who figure this overhead cost 
of depreciation in their bookkeeping. 
The objection to it is that at the end 
of the year it is necessary to pick out 
the various items in the different ac- 
counts and apply the proper deprecia- 
tion of each item. Thus in one ac- 
count there may be items of plant 
that would have a twenty year life, 
others ten, while others would have 
only a five year life. To overcome 
this a different grouping can " made 
and various machines can be charged 
to accounts according to their life. 
Thus one account would have charged 
to it all machines that have a twenty 
year life. A second account would 
embrace all those that have a ten 
year life and so on through the list. 
Thus at the end of the year, it is : easy 
to make a common charge against 
each account or group, and this gives 
the same result as the other m thod. 
unless a larger depreciation is charged 
for the first year than for the suc- 
ceeding year. 

There is one other method of figur- 
ing depreciation that is used by some 
accountants. In figuring depreciation 
as already discussed the yearly per . 
centage is figured on the original cost. 
The second method is to figure this 
yearly percentage first on the origi- 

nal cost and then in the succeeding 
years on the depreciated value. Thus 
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if « machine costs $10,000 and was 
figured for a twenty year life, instead 
of charging $500.00 per year, this 
amount only would be charged the 
fit year, and $475.00 the second 
ve. Which would be five per cent of 
$9,.00.00 while the third year the 
charge would be five per cent of 
$9,025 which would be $451.25. 

This method would be continued 
throughout the life of the machine. 
Of course, instead of the account be- 
ine closed at the end of twenty years, 
it would be continued as long as the 
machine was inuse for there would be 
some book value to the machine for a 
number of years longer than the 
stated period of twenty years. 

It must be understood that in figur- 
ing depreciation the charges are not 
the real charges but arbitrary ones so 
that each accountant or operator will 
use his own judgment and follow his 
own ideas. 

in figuring interest on money in- 
vested in machinery, if six per cent 
is to be figured, it can be done in two 
ways. The interest can be figured en- 
tirely on the original price of the 
machine. This will give the same re- 
sults as in figuring it on the depre- 
ciated values of the machine and then 
fivuring interest on the depreciation 
account. Although the results are 
the same, they are not as satisfactory 
as figuring it on depreciated values 
and then on the depreciation account. 
For this depreciation account is a re- 
served fund or sinking fund that 
should bear interest in order to have 
a credit on the books for replacing 
the machines as they are worn out. 
This is a better form of bookkeeping 
than the method of figuring it on the 
original cost of the machine, although 
it entails a little more work. 





November Novo Power 
‘The November issue of Novo Power 
in flaming colors the story cf 
1 excellent work done by a Novo 
‘negine at Galt, Ontario, during the 
st fire in that city’s history. It 
a Model A F, four cylinder, 12 
i8 H.P. Industrial, and it pumped 
»itinuously without a stop from 11 
ock P. M. Sunday, October 14, 
}, until about 11 o’clock Tuesday 
‘noon, October 16—just 36 hours 
‘out a stop. 
he bulletin also reports other 
_of extended non-stop service. 
n it is enclosed circular No. 272, 
; ng Wi Novo Diaphragm Pumps 
Ave Best.” 


American Road Builders’ Asso- 
ciation Meeting, Chicago, 
January 5 to 9, 1925 


At the convention of the American 
Road Builders’ Association, to be held 
at Chicago, January 5th to 9th, 1925, 
more spacious accommodations and a 
program which will discuss every an- 
gle of road construction and mainte- 
nance have been provided. A series 
of entertainments to take care of idle 
time has also been arranged. More 
than 200 applications for exhibiting 
space in the Coliseum and adjoining 
buildings have already been received 
from manufacturers of road building 
equipment. 

The increased space at the manage- 
ment’s disposal this year will make 
it possible to accommodate a greater 
number of exhibitors than in past 
years, and it is expected that by the 
time the allotment of space is made 
on November 10th, the previous rec- 
ord for total number of exhibitors 
will have been passed. 

The convention program, prepared 
by Prof. T. R. Agg, long identified 
with road building in the United 
States, will include such speakers as 
A. H. Hinkle, Maintenance Engineer, 
Indianapolis Highway Department; 
W. H. Connell, Engineering Execu- 
tive and Deputy Secretary of High- 
ways for Pennsylvania; C. H. Connor, 
State Construction Engineer for North 
Caralina; Chas. M. Upham, Director, 
Advisory Board on Highway Re- 
search; Arthur H. Blanchard, Pro- 
fessor of Highway Engineering and 
Highway Transport; Prevost Hub- 
bard, Chemical Engineer, The Asphalt 
Association; and Harry D. Robbins, 
Division Engineers, New Jersey State 
Highway Department. 

The Road Show will again be in 
charge of C. M. Upham, Business Di- 
rector, who will open headquarters at 
the Congress Hotel a month or so be- 
fore the convention starts. 





Gravel Company Changes 


The Greenville Gravel Company of 
Greenville, Ohio, operators of half a 
dozen big gravel plants in Ohio, an- 
nounces the resignation of Howard B. 
Hall as General Sales Manager. 
Pending reorganization of the Sales 
Department, matters heretofore han- 
dled with the Sales Manager will be 
taken: care of by the General Manage- 
ment at Greenville, Ohio. 
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Census of Lime Manufacturers for 1923 


HE Department of Commerce an- 
T nounces that according to re- 

ports for the biennial census of 
manufacturers, 1923, the establish- 
ments engaged primarily in the manu- 
facture of lime products in that year 
reported a total output value at 
$47,243,756, an increase of 52.3 per 
cent as compared with $31,015,487 in 
1921, the last preceding census year. 
The total production for 1923 com- 
prised 2,510,283 tons of quicklime 
valued at $25,693,305; 1,255,562 tons 
of hydrated lime valued at $13,851,455, 
2,926,725 tons of limestone sold as 
such, valued at $3,515,631; and mis- 


round limestone, flux, etce.—to the 
value of $4,183,365. 

Of the 333 establishments report- 
ing for 1923, 68 were located in Penn- 
sylvania, 33 in Virginia, 24 in Wis- 
consin, 22 in Ohio, 18 in Missouri, 14 
in New York, 13 in Tennessee, 11 in 
Alabama, 10 each in Maryland and 
Massachusetts, 9 each in California, 
Illinois, Indiana, and Vermont, and 
the remaining 74 in 24 other states. 

The statistics for 1923 and 1921 
are summarized in the following 
statement. The figures for 1923 are 
preliminary and subject to such cor- 
rection as may be found necessary 
upon further examination of the re- 


cellaneous products—crushed stone, turns. 
Per cent of 
1923 1921. increase 
Number of establishments ......... 333 292 14.0 
Wage earners (average number)... 12,290 10,3845 18.8 
Maximum month ............ Aug. 13,341 Aug. 10,955 ng 
Minimum month ............. Jan. 10,604 Jan. 9,168 
Per cent of maximum ..... 79.5 83.4 1s 5 
Close ckcsheneNawisnensnkeene $13,522,069 $ 9,801,651 38.0 
Cost of materials (including fuel and 
OE Serre $19,700,191 $14,214,205 38.6 
Products, total value ......0..c00s- $47,243,756 $31,015,487 52.3 
Lime: 
Quicklime— 
aE cic scene een 2,510,283 1,665,109 50.8 
0 See $25,693,305 $18,732,086 37.2 
Hydrated lime— 
Sikes bes dn0e wees 1,255,562 726,337 72.9 
Sane ween naar ke $13,851,455 $ 7,489,707 84.9 
Limestone, sold as such— 
DE bet the sass bebe 2,926,725 2,425,372 20.7 
eer rr rr $ 3,515,631 $ 3,121,987 12.2 
Other products—crushed stone, 
ground limestone, flux, etc., 
iP eer $ 4,183,365 $ 1,661,707 151.8 
Value added by manufacture ...... $27,543,565 $16,801,282 63.9 
EE PCr T Tre 74,263 
Coal consumed (tons of 2,000 Ibs.).. 965,210 





Notice of Removal 


Announcement is made by Jean M. 
Allen & Co., engineers and contrac- 
tors, formerly of 53 W. Jackson 
Boulevard, Chicago, of the removal 
of their offices to 841 Maison Blanche 
Building, New Orleans, La. It is 
also stated that this company has 
made arrangements with the Bates 
Engineering Works, 2270 Clybourn 
Avenue, Chicago, to continue the 


manufacture of their line of ladders, 
cutters, hoists and hydraulic dredge 
specialties. All 
equipment 
them. 


inquiries foy this 
should be addressed to 





Austin Company Removals 


Various office removals are an- 
nounced by The Austin Company of 
Cleveland. The Austin Company 0 
California recently removed its San 
Francisco office to greatly enlarged 
quarters at 244 Kearny street. The 
headquarters staff of the Austin Com- 
pany of California at Los Angeles 
also changed its address, moving into 
its new home at 777 East Washington 
street. This is a beautiful private 
office building, two stories high. 

Greatly increased activity in the 
Bay District of California is reported 
by the Austin Company. 
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New Economical and Flexible Plant 
Producing Sand and Gravel 


The Siler Springs Sand and Gravel Company Operating 
Plant Located Between Buffalo and Rochester, New York 


HE Silver Springs Sand and 

Gravel Company is now operat- 

ing its new plant at Silver 
Spring, New York, about half way 
between Buffalo and Rochester. Sil- 
ver Springs, one of the most pic- 
turesque towns in Wyoming County, 
New York, is located on the Silver 
Lake Branch of the Buffalo, Roches- 
ter and Pittsburgh Railroad and the 
main line of the Erie Railroad. The 
company has its own siding from both 
sides of its bins connecting to the 
main line of the Erie, and they also 
have switching facilities to the Buf- 
falo, Rochester and Pittsburgh Rail- 
road. 

The sand banks as far as they have 
been developed show the sand to be 
running 80 per cent and the gravel 
20 per cent. Present operations are 
along a face about 50 feet giving a 





solid, clean, sharp, glacial sand. 
Small veins of gravel are evident. The 
capacity of the deposit has been esti- 
mated at 5,000,000 cubic yards. 

The material is brought to a hopper 
by a Green bottomless scraper oper- 
ated by a two drum Thomas hoist. 
The hoist is driven by a 100 H.P. 
motor. From the hopper the material 
is conveyed by a Stephens Adamson 
apron feeder to Stephens Adamson 
bucket elevators and then elevated 65 
feet and discharged to a Stephens 
Adamson scrubber. 

From the scrubber the material is 
carried by water and gravity into the 
first Gilbert rotary screen. The 


coarse gravel is removed by this 
screen and then the balance of the 
material passes to a second Gilbert 
screen where the medium gravel is 
separated. 


A third Gilbert screen 





| 











Front View of Bins Showing Double R. R. Siding. 
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North Side Bins and Office and Pump House. 


A View of the Sand and Gravel Bank. 
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separates out the pea gravel and dis- 
charges the sand into a wash box. 
The sand from the wash box is con- 
veyed by paddles to the bins or outside 
storage. 

The bins have a combined storage 
capacity of 500 cubic yards. Addi- 
tional storage is provided by using 
storage piles on either side of the bins. 
When the bins are filled or outside 
storage is preferred, the material is 
dumped by chutes through the bins 
onto the storage piles. The bins are 
equipped with quadrant gates and 
steel chutes on both sides. Cars can 
thus be loaded from both sides of the 
bins at the same time. The railroad 
siding from the main line of the Erie 
Railroad runs on both sides of the 
bins. With the switching facilities 
to the Buffalo, Rochester and Pitts- 
burgh Railroad shipment can be made 
north, south, east and west. 


Water is secured from large na- 
tural springs owned by the company. 
These springs are located nearby on 
ground as high as the tops of the 
bins. The water comes down in pipe 


lines by gravity to the pump pit. 
From this pit the water is pumped 


by a 40 H.P. Worthington centrifugal 
pump through a 6-inch iron pipe to 
the top of the bins a distance of 65 
feet. From the top of the bins the 
water is distributed to the scrubber, 
screens and wash box by smaller pipe. 


The plant is electrically operated 
throughout, there being a 100 H.P. 
motor on the hoist, a 40 H.P. motor 
on the screens and a 40-H.P. motor 
on the Worthington pump. 


The present capacity of the plant 
is 500 tons per day. This is the capac- 
ity of the screens. The hoist, scraper, 
elevator, pump, etc. have a capacity 
of 1,000 tons a day. Provisions in the 
construction of the plant were made 
for another set of screens that will 
increase the plant capacity to 1,000 
tons per day. Such an increase will 
probably be made this winter in an- 
ticipation of the spring demand. 

The plant represents an economical 
layout that is sufficiently flexible to 
respond to any increase in demand 
for the product. Outside storage is 
practically unlimited and delivery to 
such storage is economical being by 
water and gravity. Loading from 
this storage will be by portable clam 











Front of Bins Showing Bucket Elevator. 
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shell bucket. The location is such 
that shipments with reasonable 
freight rates can be made to Buffalo 
and to Rochester. There are numer- 
ous small towns and cities in this 
same district that will absorb consid- 
erable sand and gravel during 1925. 
It seems that there is already a mar- 
ket in excess of the plant capacity. 

The Silver Springs Sand and 
Gravel Company incorporated under 
the laws of the State of New York 
with a capital stock of $150,000. The 
plant was constructed under the per- 
sonal supervision of Mr. Gordon O. 
Spaulding who is vice-president and 
general manager of the company. 
The other officers of the company are 
Mr. W. M. Creveling of Mont Morris, 
President, and Mr. Willis M. Spauld- 
ing of Buffalo, Secretary and Treas- 
urer. 





Chicago Pneumatic Appointment 


It is reported that H. E. Byer has 
been appointed Manager of Condenser 
and Vacuum Pump Sales by the Chi- 
cago Pneumatic Tool Company of 
New York, with headquarters in New 
York. 








Loading Cars from West Side 


Shepard Electric Hoists 

Floor Operated Electric Hoists js 
the title of a new illustrated descrip. 
tive Price List and Catalog issued by 
the Shepard Electric Crane & Hoist 
Co. of Montour Falls, N. Y. 

In past ages when muscle power 
was the common means for moving 
and lifting loads, world development 
was slow. In view of the great de- 
velopment that has accompanied the 
perfection of the means of transporta- 
tion, it must_be acknowledged, says 
the Shepard Company, that transpor- 
tation is the foundation of progress, 

There is no place in the modern 
business structure for any but the 
most efficient methods of material 
handling, for lifting and load-moving 
are the largest contributing factors 
to the actual production cost of nearly 
every article made. 

This catalog contains the standard 
line of Shepard Electric Hoists, with 
descriptive information on mechanical 
details, adaptability and application 
of Shepard Hoists, and gives dimen- 
sions, prices and other data useful 
to the executive or engineer. It is 
illustrated with many half-tone en- 
gravings of individual hoists and in- 
stallations and diagramatic drawings. 
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“Say Chief, We Must Have a New Conveyor Belt 
Right Away— 

















Got a catalogue on Conveyor Belting?’’ 


“Yes, I suppose so, but why hunt it out—about 
all makes are catalogued in the HAND BOOK!” 


Pit and Quarry HAND BOOK is serving, every 
day, hundreds of operators of pits, quarries, cement, 
gypsum and lime mills. It furnishes the answer to 
their technical questions that arise from day to day 
in operation of their plants. 

And the Equipment Catalog Section describes the 
various items of machinery and supplies as cata- 
loged by leading manufacturers in their lines. It 
helps them to decide what to buy and where to 
buy it. 


And every operator has the HAND BOOK, with- 
out cost. 


That’s why operators refer to it and THAT’S 
why manufacturers advertise in it. 


HAND BOOK 


RAND-McNALLY BLDG., CHICAGO 
HONS MN 
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J.E. Carroll Sand Co. Che 


The J. E. Carroll Sand Co. of Buffalo, has just 
completed a big, new sand and gravel plant at Frank- 
linville, N. Y. The equipment is the last word in 
efficiency, and naturally Plymouth Locomotives were 


chosen to assume the haulage burden. Mr. Carroll 
writes: 


“We have been users of Plymouth Gasoline Locomotives 
for the past eight years. They have given such good satis- 
faction that when we built our new Franklinville plant our 
first choice was naturally the Plymouth. 


“Our men at the plant will always use the Plymouth in 
preference to another make we have had in use. That ! 


Gecoltine Pip i 
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Plymouths for New Plant 


consider the highest recommendation that can be given to 
anyone.” 


When a man buys, tries, repeats and recommends, 
his endorsement has WEIGHT. It can not be ignored 
or passed up as of no moment. 


Write for Bulletins “C” and “F”. 


THE FATE-ROOT-HEATH COMPANY 
Plymouth Locomotive Works 


PLYMOUTH, OHIO 


Uae — | 4oCon2nOruirres — 
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The Brownhoist 
shown below is a 
20-ton crane and a 
duplicate of one re- 
cently sold to the 
Hunters Point 
Lumber Co. as @ 
result of the good 
work done by their 
old crane. 


Fourteen, Years of 


_it costs. 


our 


You want to know how much the crane 
you buy will handle as well as how much 
After all a crane’s output, its 
years of dependable service and its resale 
value are what really determine its cost. 

The Hunters Point Lumber & Supply 
Company of Long Island City offer an ex- 
cellent example of Brownhoist crane value. 
Operating a fourteen-year-old crane with 
a one-yard bucket this company is unload- 
ing scows containing 550 to 600 yards in 
six hours. That this crane has paid for it- 
self several times over is, of course, self 
evident. 

Catalog K shows all types of Brown- 
hoist cranes at work, some on jobs similar 
to your own. Write for a copy. 


The Brown Hoisting Machinery Co. 
Cleveland, Ohio 


Branch Offices: NEW YORK, CHICAGO, PITTS- 


BURGH, SAN FRANCISCO, NEW ORLEANS, 
LONDON, ENGLAND 
a 


8 


ervice—1!924 
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The Economics of Rate Making 


II. 


Written Expressly for PIT AND QUARRY by JOSEPH H. DONNELL.* 


This series of articles, the first of 
which appeared in the November 1st 
number of PIT AND QUARRY, will pre- 
sent a complete analysis of the eco- 
nomics ‘of rate making. Heretofore 
information and data on this subject 
have been scattered and inadequate. 
The question of rates is a vital one 
to the producer and these articles will 
merit careful study. The first article 
discussed the elements affecting the 


earrier’s cost of service.—Editor. 
T another element which materi- 

ally affects the carriers’ cost of 
performing service. The equipment 
and the cost thereof will vary with the 
nature of the commodities to be trans- 
ported. Different commodities must 
move in different kinds of equipment. 
Lumber moves on flat-cars. Coal 
moves in gondolas. Oil in tank cars. 
Dairy products, fruits, vegetables and 
dressed meat must move in refrigera- 
tors. Perishable commodities moving 
in the winter time must often move in 
heater cars to prevent freezing in 
transit. Ordinary live stock moves in 
live stock cars and high grade live 
stock such as race horses moves in 
what are known as palace horse cars, 
a very high grade equipment. There 
are other commodities such as grain, 
flour, and kindred products which 
must move in class A box cars due to 
their susceptibility to damage from 
the elements. Automobiles move in 
a special type of equipment. Auto- 
mobile cars are much larger than an 
ordinary box car and cost more to 
construct. 

Many commodities are not easily 
damaged and do not require any par- 
ticular protection against the ~ele- 
ments. They move in class B, C, or 
D box cars, which classes are used 
to respectively designate cars which 
are in good, fair and poor condition, 
insofar as maintenance or preserva- 
tion is concerned. Class A cars used 
in the movement of grain and grain 
products are first class in every re- 


HE cost of railroad equipment is 


*Traffic Counselor La Salle Extension Uni- 
Editor Trade and _ Transportation 
Formerly Member Rate Board of 

ft & Co., General Traffic Manager, Stein, 

Hall & Co., and Rate Expert of Interstate 
Commerce Commission. 


spect. The 
handling of a 
carload of 
dressed meat 
in a refrig- 
erator car is 
more expen- 
sive to the 
carrier by 
reason of the 
higher grade 
of equipment 
used than 
would be the 
movement of 
a carload of 
lumber on a 
flat car, or a 
carload of 
coal in an 
open top car. 
A great many refrigerator cars are 
owned by shippers but where this 
is the case the carriers are required 
to pay mileage to the owner of the 
cars. The movement of certain 
liquids in tank cars is a large item of 
expense to the carriers for several 
reasons. In the first place a tank 
car is a special type of equipment 
and when used in the transportation 
of a commodity like oil must be con- 
tinued in the service devoted to the 
transportation of that particular 
commodity. For example a carload of 
oil could not, upon being made empty, 
be used for the transportation of an 
edible product such as molasses or 
syrup. A particular movement of oil 
having been completed the car must 
be returned empty for another load 
or must be cleaned and thoroughly 
renovated before being made suitable 
for the transportation of some other 
commodity. In either event there is 
additional expense involved as the 
movement of the car empty to some 
other place to pick up a load involves 
considerable expense as well as the 
cleaning of the car in the event the 
car is used for transportation of some 
other commodity. The matter of haul- 
ing empty equipment very consider- 
ably affects the carriers’ cost. For 
example, in a hearing before the Inter- 
state Commerce Commission in a case 
brought by the National Petroleum 
Association against the M. K. & T. 
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Railway 47 I. C. C. 355 Commission 
said, “Empty movement of tank cars 
used in Kansas, Oklahoma Oil traffic 
is practically 100 per cent of the 
loaded movement.” 


In connection with the initial con- 
struction cost of cars it may be said 
that a refrigerator car costs much 
more to construct than a box car. In 
a case involving the movement of 
fruits and vegetables 43 I. C. C. 291 
the Commission said, “The cost of re- 
frigerator cars of the latest type used 
on the Illinois Central Lines is about 
$1,600 as against $1,040 for a box 
car of similar size.” 

Car equipment varies in a number 
of different ways, in character, capac- 
ity and cost. A refrigerator car costs 
more to construct than a box car. 
A larger refrigerator car costs more 
to construct than a small refrigerator 
car. Further, the life of some cars 
is much longer than the life of other 
cars. For example, the life of a box 
car is usually longer than that of a 
refrigerator car. Another type of 
special equipment is used for the 
transportation of live poultry. In a 
case brought before the Interstate 
Commerce Commission which involved 
rates on dairy products 43 I. C. C. 
700 the Commission said, “Live poul- 
try moves in special poultry cars 
which cannot be used for any other 
traffic.” A heavy empty return move- 
ment of poultry cars is necessitated 
by the fact that these cars must be 
used exclusively for the transporta- 
tion of live poultry. Thus the empty 
return movement of equipment must 
be considered in estimating costs inci- 
dent to the transportation of poultry. 
It may be accepted that the Commis- 
sion not only recognizes that varying 
equipment cost affects rates and costs 
but is disposed to allow the carriers 
greater earnings where special equip- 
ment costs are involved. For example, 
in a case before the Commission 
brought by the Independent Ice, Feed 
and Fuel Co., against the S. P. L. A. 
& S. L. Railroad (44 I. C. C. 666) the 
Commission said, “A movement in- 
volving the use of box cars in single 
car lots and additional expense for 
special car protection and in cleaning 
the cars after use justifies a higher 
rate than where open cars are used 
in trainload lots, and no such addi- 
tional expenses are necessitated.” 

The element of speed is also one 
that has a bearing on the carriers’ 
costs. Many commodities must arrive 
at destination as soon as possible. The 





movement of hogs is very typical of 
this kind of commodity. The ship. 
ment of these animals especially in 
the summer time involves a very high 
mortality. They are loaded very 
closely in double deck cars and fre- 
quently at the end of the journey a 
number of them will be dead or in a 
greatly weakened condition. The 
consignee will of course have to dis- 
pose of the dead animals at a sacrifice 
as they must be used for purposes 
other than food. These low prices 
thus necessitated are reflected in 
claims against the carrier for such 
losses. These animals likewise have 
to be fed and watered in transit at 
regular intervals and caretakers must 
accompany the shipments. On ac- 
count of this special service and the 
expense thereof, it is to the interest 
of the carrier to expedite delivery of 
hogs as much as possible thus reduc- 
ing this extra expense as well as de- 
creasing the possibilities of damage 
to the animals while in transit. 


The element of speed also affects 
the cost of transporting articles mov- 
ing under _ refrigeration. These 
articles which must be re-iced at in- 
tervals en route 
quickiy as possible in order to avoid 
the additional expense occasioned by 
re-icing. 

The money invested in the carrier’s 
plant and equipment is another factor 
which largely determines the measure 
of the carrier’s costs. By money in- 
vested is meant the actual financial 
outlay for the physical properties in- 
cluding permanent improvements. In 
connection with this subject the Inter- 
state Commerce Commission has said, 
“Present day rates should not be ex- 
pected to earn a return on property 
costs inflated by inclusion of items not 
actually representing expenditures for 
road and equipment.” Reference 
Rates for Transportation of Anthrac- 
ite Coal 35 I. C. C. 220. 

Until recent years the methods used 
in arriving at or estimating invest- 
ment were varied and resulted in 
great confusion. There was little or 
no uniformity of practice and the 
Interstate Commerce Commission was 
thus required by act of Congress to 
establish a division of physical valua- 
tion. The purpose of this bureau was 
to accurately appraise the physical 
values of the railroads in this country. 
This work is still in progress and wil 
doubtless continue for many years! 
indeed it may not be a permanent In- 
stitution as valuations are constantly 


should move as 








sub: 
rier 
for 

men 


Coa 
39 | 
mer 
can) 
prot 
othe 
divi 
amo 
ticu 
ered 
or | 
In | 
valu 
Con 
rule 
tern 
the 
the 
a ti 
tary 
erty 
is k 
Ter 
the 
said 
neec 
emp 
miss 
to t 
inve 
shal 
the 
upo! 
Com 
whic 
valu 
the 
valu 
may 
Com 
inin; 
ciati 
dedi 


kind 
pern 
be € 
lone 
turn 
the 

the 

men 
prof 
To 

pern 
toa 
a ca 
agri 
sum 
deri: 











PIT AND 





QUARRY 79 


_ 

















subject to revision in order that car- 
riers may continue to receive credit 
for monies invested in new improve- 
ments. 

In the case of the Stonega Coke and 
Coal Company vs. the L. & N. Railway 
39 I. C. C. 523 the Interstate Com- 
merce Commission said, “A carrier 
cannot claim the right to earn a net 
profit from every mile, junction or 
other part into which its road may be 
divided.” Thus in estimating the 
amount of money invested in any par- 
ticular road, the road must be consid- 
ered as a whole rather than in units 
or by various divisions of the road. 
In connection with the work of the 
valuation division of the I. C. C. the 
Commission said, “No hard and fast 
rule has yet been established for de- 
termining for all roads, fair value of 
the property.” 33 I. C. C. 541. “It is 
the object of the Commission to place 
a true value upon the actual mone- 
tary investment in the physical prop- 
erty used in transportation. In what 
is known as the Wabash Pittsburgh 
Terminal Investigation 48 I. C. C. 96 
the Interstate Commerce Commission 
said, “This case illustrated the great 
need for control of security issues and 
emphasizes the wisdom of the Com- 
mission’s requirement that the charges 
to the account reflecting the carrier’s 
investment in roads and equipment 
shall be based upon the cash cost of 
the property.” A few cardinal points 
upon which the Interstate Commerce 
Commission has laid emphasis and 
which the carriers must observe in 
valuing their property, follow. On 
the same principle that the actual 
value of permanent improvements 
may be included in the account the 
Commission has said that “In determ- 
ining the value of a road, the depre- 
ciation actually accrued must be 
deducted.” 83 I. C. C. 541. 


Carriers’ investments are of two 
kinds, permanent and temporary. A 
permanent investment may reasonably 
be expected during the course of a 
long number of years to bring re- 
turns to the carrier far in excess of 
the actual monetary investment. On 
the «ther hand a temporary invest- 
ment may or may not prove to be a 
profitable investment for the carriers. 
To i‘lustrate what is meant by a 
permanent investment as in contrast 
to a iemporary one, let us assume that 
a carrier extends its line into a rich 
agricultural section. It may be as- 
sume’ that the volume of tonnage 
derived from this territory will al- 






ways be sufficient to yield the carrier 
a profitable return on the money in- 
vested. It is quite possible that as 
years pass the territory will become 
even more productive and more thickly 
settled thus resulting in an ever in- 
creasing flow of tonnage. This may 
be considered a permanent investment. 
On the other hand let us assume that 
a carrier extends its line into an oil 
producing territory and enjoys for 
a brief period a profitable flow of 
tonnage. However, assuming that the 
wells become dry and the flow of ton- 
nage ceases it may be readily appre- 
ciated that the investment thereafter 
becomes a loss to the carrier. This 
may be considered a temporary in- 
vestment by reason of the fact that 
is was incurred in order to enable the 
carrier to move a temporary flow of 
traffic. 

Temporary investments are as a 
rule conducive to higher costs on the 
part of the carrier than permanent 
investments. It would seem only 
reasonable that carriers should enjoy 
higher rates in connection with a tem- 
porary investment than a permanent 
one in order to offset the higher cost 
incident thereto, and in this connec- 
tion the Interstate Commerce Commis- 
sion said in the Gold Field Cases 34 
I. C. C. 360, “The investment being of 
a temporary character the rates over 
lines serving Tonopah and Gold Field 
are not necessarily unreasonable al- 
though higher than rates for like 
distances in other parts of the 
country.” 

Another feature incident to the 
correct estimate of a carrier’s invest- 
ment involves the acquisition by 
trunk line carriers of branch lines. 
Of this feature the Commission has 
said, “Great systems have acquired 
feeders and competitors at a cost 
higher or lower than construction cost 
and investment shown does not repre- 
sent cost or approximate cost of 
property.” Rates for transportation 
of anthracite coal 35 I. C. C. 220. 


The true value of a branch line is 
not necessarily represented by the 
price paid for it by a trunk line. The 
actual purchase price may be far be- 
low or far in excess of the true value 
and hence the purchase price cannot 
be used as sole evidence of true valu- 
ation. In arriving at the true value 
of a carrier’s property, incident to the 
determination of cost, reproduction 
cost may not be used as it is subject 
to fluctuation. The cost of reproduc- 
ing a road today might be much less 
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than it would be six months hence bounds. We can readily understand in co! 
and a year hence it might be much_ why short haul costs are higher than are Iv 
greater than the cost today. long haul costs when we consider with 
In any event the Commission is in that the carrier must furnish the Carlo: 
favor of the carriers earning an ade- same amount of equipment to take the sl 
quate return on their investment. In care of a short haul transportation unloa 
a case involving passenger fares (41 service as for a long one notwith- freigi 
I. C. C. 584) the Commission said, .standing the fact that its compensa- rier’s 
“The railway company has not only tion for hauling the shipment for the loadec 
recognized rights to earn a fair re-_ shorter distance is less than for a emplo 
turn on the value of its property but longer distance. Hence there is an by tl 
the interest of the public demands increase in cost incident to the serv- freigh 
that the carriers shall receive revenue ice performed. are t 
which will enable them to keep their Another element which affects costs will 2 
equipment in good repair and main- js the number of lines participatin cars, 
tain efficient service.” The conclusion jn a haul. Usually a two line hau expen 
to be drawn from the foregoing is js more expensive than a one line freigh 
that carriers are entitled to a fair haul and the cost of handling a ship- rier { 
return on their investment but that ment via three lines would be even of L. 
their investment costs shall be actual greater than via two lines. One rea- 8 mit 
rather than inflated. son for this is the frequent transfers 10,000 
Distance is another element which of traffic which must be made in tion t 
figures prominently in determining many joint hauls, thus involving ex- many 
the carrier’s costs. Costs for trans- tra handling of the shipment. It and t 
portation over short distances are must also be considered that each line shipp 
proportionately higher than for long participating in a haul must have a house 
distances. The element of distance record of the shipments which it L. C. 
however is one which like other ele- handles. This involves more addi- to th 
ments must be considered in connec- tional clerical expense in connection haule 
tion with other principles of rate mak- with shipments moving over two or The ¢ 
ing. In and of itself it is seldom a more lines than in connection with of the 
determining factor. Rates based upon shipments moving over one line. shipm 
distance alone would often be very Further, each line involved in the haul to lov 
undesirable as they would have the of a shipment has a certain amount rier, 
tendency to localize business and pre- of expense incident thereto over and traffic 
vent long haul competition. Rates above which it may reasonably be rates. 
based upon rigid mileage scales would expected to make a profit. Naturally, Dir 
practically do away with long haul the greater the number of roads par- a ak 
traffic. They would prevent manu- ticipating in a haul the greater the | ie 
facturers located at Chicago from minimum expense incident thereto dled 
competing with St. Louis manufac- hence the greater the necessity for aye 
turers in the New Orleans market. higher rates to insure a profit to all thy 
Likewise, if the element of distance of the roads involved. To illustrate rp 
alone were determining, New York the attitude that the Interstate Com- “aga 
shippers could not compete on the merce Commission has taken in regard may 
Pacific Coast with those located in to this question, it may be mentioned ro 
Chicago and Kansas City. However, that in the case of the Northwestern enies 
the fact that costs for short hauls (Cooperage and Lumber Company vs. san 
are proportionately greater than for the Minneapolis, St. Paul and Ste. St. good 
long hauls, may be reflected in the Marie Railway (43 I. C. C. C. 629) 3 spe 
rates. In a case brought against the the Commission said, “The rate for possi 
D. L. & W. Railroad by Hopkins, ag two line haul may properly be te 
Hough and Marrill Company (46 higher than the rate for a one line nor 
I. C. C. 427) the Commission said, haul.” The Commission also said in to ju 
“The rates for a short haul may well the case brought before it by_ the modit 
be proportionately higher than for Independent Ice, Feed and Fuel = traffic 
long hauls but where the rates for pany vs. San Pedro, Los Angeles an se 
less than two miles over a delivering Salt Lake Railroad (44 I. C. tp 
line are more than one-third of the 666) “Ordinarily the rate for a one come 
rate for 88 miles over the originating {jne haul should be lower than the rate gardl 
line the disparity could be warranted over a three line route.” / would 
only under unusual circumstances and The expense incident to the loading This 
conditions.” Thus the element of dis- and unloading of shipments also has slave 
tance in connection with cost and rates a very material influence on the car- rmpeal 


must be employed within reasonable rier’s cost. For this reason the costs pair 
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in connection with carload shipments 
are materially less than in connection 


with less than carload shipments. 
Carload freight is usually loaded by 
the shipper on his private siding and 
unloaded by consignee. L. C. L. 
freight is usually teamed to the car- 
rier’s freight house where it must be 
loaded into the cars by the carrier’s 
employes and unloaded at desination 
by the carrier’s employes into the 
freight house of the railroad. There 
are times however, when a shipper 
will avail himself of the use of trap 
cars, thus relieving the carrier of the 
expense of loading less than carload 
freight. In these cases where a car- 
rier furnishes a car for the loading 
of L. C. L. freight it is stipulated that 
a minimum weight of from 6,000 to 
10,000 pounds shall apply in connec- 
tion therewith. The shipper will load 
many L. C. L. shipments into a car 
and the car will be pulled from the 
shipper’s side track to a transfer 
house where bulk is broken and the 
L. C. L. shipments are distributed 
to the various lines, thence to be 
hauled to the several destinations. 
The economy reflected in the loading 
of these L. C. L. as well as carload 
shipments by the shipper is conducive 
to lower costs on the part of the car- 
rier, and in connection with carload 
traffic is conducive likewise to lower 
rates. 

Direction of the movement is also 
an element affecting costs and rates. 
As a general rule rates applying be- 
tween two points should be the same 
In both directions. Especially is this 
true of class rates. However, where 
a commodity rate applies in one direc- 
tion and a class rate in the other, it 
may reasonably be expected that the 
commodity rate will be lower and 
under ordinary conditions properly so 
because there is usually some very 
good reason for the establishment of 
a specific commodity rate. It is quite 
possible that the volume of traffic 
moving in the direction that the class 
rate applies is not sufficiently great 
to justify the establishment of a com- 
Modity rate, whereas the volume of 
traffic in the reverse direction is quite 
heavy and commodity rates are there- 
fore appropriate. If commodity rates 
were established promiscuously re- 


gardless of the volume of traffic, there 
would soon cease to be any class rates. 
This would soon result in the car- 
ners having to shrink their earnings 
to such an extent as to seriously im- 
This would be 


pair their revenues. 


especially true in the case of less than 
carload freight. On the question of 
differing rates in opposite directions 
the Commission has said “With sub- 
stantially similar transportation con- 
ditions affecting rates in opposite 
directions between the same _ points 
there should be no material disparity 
in rates.” West Virginia Rail Com- 
pany vs. B. & O. Railroad (50 I. C. C. 
318). It will be noted in this decision 
that the Commission stipulated that 
the conditions should be substantially 
similar in order to justify a parity of 
rates in both directions. Again, the 
Commission said, in a case brought 
before it by the Producers Sales Com- 
pany against the New York, New 
Haven & Hartford Railroad (48 
I. C. C. 488), “Differing rates in op- 
posite directions over the same line 
require explanation.” The Commis- 
sion also said, “The rates. in one 
direction are not always a fair test 
of what the rates should be between 
the same points in the opposite direc- 
tion.” Merchants Freight Bureau of 
Little Rock vs. M. T. Railroad (50 
I. C. C. 248). 


Argument for and Against the Cost 
of Service Principle 


Arguments have been presented by 
various parties before the Commission 
both for and against the consideration 
of cost of service in the construction 
of rates. Some of the reasons why 
cost of service should be considered 
are as follows: The cost factor is 
one of great importance in almost 
every business, and must necessarily 
be in order that a fair return may be 
realized. While the railroad business 
is in many respects different from the 
ordinary commercial industry, never- 
theless it is also in many respects 
similar to commercial industries and 
the carriers must make their revenues 
exceed costs in order to realize 
a profit, This is true not only 
because of the importance of the 
welfare of the railroad but  be- 
cause of the welfare of the 
public generally which depends in 
large measures upon the prosperity 
of the railroads and their ability to 
efficiently operate. It is also true that 
many persons are dependent upon the 
railroads for their livelihood. This 
not only includes railroad investors 
but railroad employes, and employes 
of railway supply companies. It has 
been variously estimated that one out 
of every fifteen persons in the United 
States is either directly or indirectly 
dependent upon the railroad for his 
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or her livelihood. Rates based upon 
the cost of service may be said to be 
favorable to shippers in that they are 
conducive to the earning of a fair 
return by the carriers thus enabling 
them to perform efficient service for 
the shipper. In the long run a pros- 
perous carrier is in a position to 
furnish cheaper transportation and 
better transportation than a carrier 
in financial straits. 

As for the arguments opposed to 
the consideration of cost of service 
as an element of rate making it may 
be said that there is no argument for 
the complete abandonment of this 
principle. There are, however, rea- 
sons why the cost of service should 
not be considered the sole factor of 
rate making. While cost of service 
may be disregarded in some measure 
in the establishment of individual 
rates yet this principle cannot be en- 
tirely discarded because of the dis- 
astrous effect that such a _ course 
would have upon the carriers’ rev- 
enues. 

It has been argued that it is a very 
difficult matter to determine the exact 
cost and that this is one reason why 
the cost of service should not carry 
a great deal of weight. While it is 
true that it is almost impossible to 
determine with any great degree of 
accuracy the exact costs incident to 
the handling of individual commodi- 
ties, nevertheless they may be approx- 
imated and in connection with the 
handling of all traffic via a certain 
railroad the cost may be determined 
with a fair degree of accuracy. As 
stated in the previous chapter this 
difficulty of determining costs is due 
to the fact that all costs are “joint,” 
that is, they comprise capital charges 
and fluctuating operating expenses. 

Cost of service used alone as a 
determinant of rates would often re- 
sult in unreasonable rates, rates too 
high on low grade commodities and 
too low on high grade commodities. 
In many cases the rates thus arrived 
at would be greater than the traffic 
could bear and would have the effect 
of retarding and in some cases entirely 
stopping the traffic. Some expressions 
from the Interstate Commerce Com- 
mission will be very helpful in arriv- 
ing at an opinion as to the correct 
relative weight to be attached to the 
cost of service principle. 

Regarding the movement of bitu- 
minus coal in C. F. A. Territory (46 
I. C. C. 66) the Interstate Commerce 
Commission said, “The cost of trans- 






es 





porting a commodity is an element 
properly to be considered in deciding 
what is a reasonable rate, but it is 
not necessarily determinative in lj 
cases. Of course, the transportation 
may be said to determine the mini. 
mum rates that may be charged ag on 
the other hand the value of the serv. 
ice to the shipper marks the maximum 
of a reasonable rate of charge.” Ip 
another case which involves the move. 
ment of anthracite coal (35 I. ¢. ¢. 
220) the Commission said, “Costs do 
not determine rates. Most rates have 
within them as a constituent the ele 
ment of cost. Cost is generally an 
important element in arriving at g 
judgment with respect to a rate.” 


Again, the Commission said, “Each 
class of service should bear reasonable 
charges therefore having due regard 
to cost and value thereof determined 
in light of other pertinent considera- 
tions.” Western Passenger Fares (37 
I. C. C. 142). 


The cost of service principle of rate 
making may be said to have taken 
on an added importance in the last 
few years. During and immediately 
following the war the carriers’ costs 
of performing service ascended very 
rapidly due to the higher prices of 
commodities necessary to the main- 
tenance of the transportation com- 
pany’s properties and the high wage 
seale. Congress recognizing these 
higher costs passed the Transporta- 
tion Act in 1920, in which it author- 
ized the Interstate Commerce Com- 
mission to allow the earriers to 
establish rates which would as nearly 
as possible allow a net return of from 
5% to 6 per cent upon the aggregate 
value of their properties. This was 
a direct recognition by Congress and 
by the Interstate Commerce Commis- 
sion of the cost element as an impor- 
tant one incident to the establishment 
of freight rates. It should be borne 
in mind however, that rates can never 
be predicated or based upon one fac- 
tor alone. Sound economy wil! always 
necessitate the consideration of all 
elements and factors affecting the 
movement of any particular commod- 
ity all of which considerations and 
circumstances will have to be taken 
into consideration in the establishment 
of freight rates. 


Value of Service 

As cost of service is the minimum 
level of rates, value of service may 
be said to be the maximum. level:0 
rates, as rates which exceed the value 
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of service would exceed an amount 


that the shipper can afford to pay. 
They would be more than the traffic 
would bear. To disregard the value 
of service would result in inequitable 
rates, and would ultimately tend to 


decrease the flow of tonnage. This 


would not only result in an ultimate 
depletion of the carrier’s revenues 
but would be bad for business in gen- 
eral The views of the Interstate 
Commerce Commission with regard 
to this element of rate making may 
be gleaned from the following ex- 


cerpts from decisions. “The value of 
the service is entitled to be considered 
in rate making.” Reference National 
Hav Association vs. Michigan Central 
Railroad (19 I. C. C. 34). “The value 
of the service has a more or less defi- 


nite relation to the rates.” Reference 
Memphis Cotton Oil Company vs. 
Illinois Central Railroad (I. C. C. 
318). “When fare expenses are cov- 
ered by the rate and an increase 


would kill the traffic commercial nec- 
essity may make the rate the best 
paying one on the commodity which 
the carrier can obtain.” Western 
Rate Case (85 I. C. C. 497). “The 
value of the service to the shipper is 
not conclusive as to the reasonable- 


ness of the rate exactions.” Wulff 
Produce Company vs. Pennsylvania 
Railroad (14 I. C. C. 170). “The 


reasonableness or unreasonableness of 
the rate does not depend exclusively 
upon shippers’ ability profitably to 
market their products.” Riddle vs. 
M. Cc. & St. L. Railway (87 I.C.C. 
602). From these decisions a num- 
ber of conclusions may be drawn. 
First, the Interstate Commerce Com- 
mission recognizes that the value of 
service to the shipper is an element 
which may properly be considered in 
rate making. It must of course be 
considered in conjunction with other 


elements and conditions which have a 
bearing. Second, the Commission 
recocnizes that the carriers in estab- 


lishing their rates on a_ particular 
commodity -must do so bearing in 


mind that rates established must not 
excecl what the commodity can af- 
ford to pay. Otherwise the flow of 
trafic: would be retarded. Revenue 
obtained might not be as much as 


the carriers would desire but under 
the circumstances it would be the 
most obtainable and therefore to the 
Interest of the carriers to accept it. 
This however may not be construed 
to mean that rates shall be made un- 
reasonably low merely in order to 


enable the shipper to make a profit. 
Finally, it may be concluded that the 
value of service principle alone is not 
to be used as the sole determining 
factor of rate making. Similarly, 
what the traffic will bear cannot con- 
stitute the sole consideration upon 
which rates will be based. 

In analyzing the value of service 
it may in itself be said to constitute 
the added value of the commodity due 
to transportation. Two points should 
be borne in mind. First, notwith- 
standing the fact that in some cases 
the value of service to the shipper 
may be negligible, rates should not be 
unreasonably low considered in the 
light of the cost of service. Second, 
rates should not be so high as to de- 
prive shippers of a legitimate profit, 
on the sale of their products. The 
ability of a shipper to make a profit 
however may not be considered as a 
determinant of the reasonableness or 
unreasonableness of rates. That is, it 
is a point to which consideration 
should be given but not a determin- 
ing factor. On this point the Com- 
mission has said, “Complainant shows 
that his shipments have practically 
ceased since rates assailed became ef- 
fective, but we have frequently held 
that the reasonableness or unreason- 
ableness of the rate does not depend 
exclusively upon. shippers’ ability 
profitably to market their products.” 
Riddle vs. M. C. & St. L. Railway 
(37 I.C.C. 602). Again, the Commis- 
sion said, “Reasonableness of rates 
on low grade commodities is not to 
be gauged by the ability or inability 
of shippers to market their products 
with profit.” Nashville Car Company 
vs. L. & N. Railroad Company (40 
1.C.C. 377). 


Another interesting decision of the 
Interstate Commerce Commission 
rendered in connection with this point 
is contained in the so-called Iron Ore 
Rate Cases (41 I.C.C. 181) in which 
the Commission said, “Each shipper 
is entitled to have his freight trans- 
ported at reasonable rates and each 
carrier is entitled to charge a reason- 
able rate on the commodity trans- 
ported and any method of rate 
making that results in subordination 
of these basic principles to the 
equalization of manufacturing: costs 
through the adjustment of freight 
rates on raw material cannot be sanc- 
tioned.” Consideration of the value 
added to a commodity by reason of 
transportation is perhaps the most 
practicable method of determining 
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what the value of service may be. 
In determining value of service by 
this method the increased value 
should be based upon the destination 
market value and not upon cost of 
ingredients, raw material, or cost of 
production. As illustrative of this, 
let us assume that two commodities 
are more or less similar and because 
of this similarity involve approxi- 
mately the same manufacturing costs. 
One of these commodities however 
may be widely used and commands 
a broad market, the other being more 
or less restricted in use and com- 
manding a relatively small volume of 
sales. The former by reason of its 
popularity of demand may command 
a market price of $50.00 per 100 
pounds, while the latter commodity 
because of a limited demand may 
bring only as much as $25.00 per 100 
pounds or less. The sale of equal 
quantities of these two commodities 
will naturally result in a larger profit 
to the seller of the higher priced 
commodity than to the seller of the 
low priced commodity. Consequently 
the value of the transportation serv- 
ice performed incident to marketing 
the two products will be greater to 
the former than to the latter. The 
more costly commodity from the 
standpoint of value of service can 
therefore stand a higher rate than 
the less valuable one. 


Professor Hammond in his book on 
“Railway Rate Theories of the In- 
terstate Commerce Commission” cites 
a very appropriate illustration of this 
situation. He says, “A manufac- 
turer of patent medicine made objec- 
tions to the Official Classification em- 
ployed on eastern railway lines ac- 
cording to which patent medicine 
was placed in first class when shipped 
in less than carload lots and in third 
class when shipped in carload lots, 
while beer, ale, etc. when shipped in 
less than carload quantities were 
given a third class rating and in car- 
load lots were placed in fifth class. 
The complainant asserted that not 
only were the modes of packing, the 
methods of handling and the risks 
of transportation the same with the 
patent medicine as with the beer, ale, 
etc. but that the intrinsic value of 
the patent medicine was no greater 
than that of the beer, etc.” The Com- 
mission however declared that “the 
value of an article to the manufac- 
turer is the price it commands and it 
seems only reasonable that carriers 
should take into account the market 























































































































value, it being generally known and 
easily ascertained, as one of the con- 
siderations in arranging their classj- 
fication and fixing the rates that 
commodities should bear. It is not 
seen how the relation that any spe- 
cific commodity should bear to other 
commodities for classification pur. 
poses can be arrived at in any other 
practicable way.” Professor Ham- 
mond’s comment upon this decision 
is, “Since the evidence in this case 
showed that a carload of the patent 
medicine in question had a market 
value of $5,400 while a carload of 
beer, or ale sold for about $1,800 the 
Commission decided that the existing 
difference in the classification and 
rates was justified.” 


In short, the value of the service 
to the patent medicine dealer in this 
case is greater than to the shipper 
of ale and beer. Had both of these 
shippers been unable to secure trans- 
portation of their products to the 
market the shipper of the patent 
medicine would have had more to lose 
than the shipper of the beer. It will 
also be seen in this connection that 
the value of service is closely related 
to the value of the commodity. Noth- 
ing in the previous decision must be 
construed as permitting a railroad to 
establish unreasonably low rates in 
order to permit a shipper to make a 
profit from the sale of his commodity. 
It must be assumed that the carrier 
could make a profit upon the trans- 
portation of the lower graded of the 
two commodities. The amount of the 
shipper’s profit in each case however 
enables the carrier to establish a 
proper relationship between rates on 
different commodities. 


In basing rates upon the value of 
service it is not always necessary for 
the carriers to compare service values 
of different commodities. A com- 
modity may frequently be considered 
independently of other commodities. 
For example, the market value of an 
article at point of origin we will as- 
sume to be $5.00 whereas at destina- 
tion it is $6.60. This higher price at 
destination may be due to a more 
favorable market, however in order 
to enjoy this higher price the com- 
modity must be transferred to the 
point of delivery thus the transporta- 
tion service performed has added 
$1.00 to the value of the article and 
this may reasonably be conside 
the value of the service. 

Rates based upon the value of 
service may be compared with an In 
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come tax schedule based to a large 
extent upon what the income will 
stand. It is in this sense that the 
term “what the traffic will bear” is 
most frequently used. Commodities 
of a low grade usually bring low 
prices and should therefore be trans- 
ported at low freight rates as it is 
highly improbable that the margin 
of profit in connection with the sale 
thereof would justify a higher rate 
or permit the payment of a higher 
rate. 

Freight rates may also vary with 
the stage of manufacture uv: an article. 
For example, pig iron, sheet iron, wire 
and watch springs are all from iron 
ore and yet the value of each of these 
commodities is different. Iron ore 
is the least expensive of the five com- 
modities, pig iron being the next 
higher in value, sheet iron is even 
more valuable than pig iron and wire 
is more valuable still but it may be 
said that watch springs would prob- 
ably compare in value with iron ore in 
about the same manner that a dia- 
mond would compare in value with 
a lot of coal. With each stage of 
manufacture the value of the com- 
modity increases, similarly its capa- 
city to stand a higher freight rate in- 
creases. A practical illustration of 
this fact is contained in a case which 
was heard before the Interstate Com- 
merce Commission involving rates on 
straw from St. Louis to Atchison, 
Indiana (36 I.C.C. 30) in which the 
Commission said: “A: ton of straw- 
board is worth four times the value 
of a ton of baled straw.” The Com- 
mission also said in another case “Low 
rates on certain commodities are usu- 
ally based on low value of the product 
rather than the reasonableness of the 
rates themselves. Rates on low grade 
oil prescribed.” Reference: Mid-Con- 
tinent Oil Rate (36 I.C.C. 109). 


It is quite apparent that strawboard 
can afford to pay higher rates than 
baled straw due to its higher value. 

e can also readily understand why 
a low grade of oil should move on 
lower freight rates than a high grade 
of oi: as the former cannot afford to 
pay as high a rate as the latter. In 
addition to this the element of risk 
is higher in the case of highly valued 
articles than in the case of cheaper 
articles. The carrier’s liability is 
greater in connection with the former 
than in the latter. In the case of the 
lowa State Board of Railway Com- 
Missioners vs. A.T. & S.F. Railway 
(86 I.C.C. 79) the Commission said, 








“The value of service has substantial 
bearing upon the reasonableness of 
rates graded according to value.” 

It must be remembered that value 
of service although an important fac- 
tor of rate making is not the sole 
determining factor and must be con- 
sidered in connection with other ele- 
ments such as cost of service, com- 
petition, risk, volume of tonnage, ete. 
Thus the Commission said in the case 
of the Hydraulic Pressed Brick Com- 
pany vs. the Pennsylvania Company 
(43 I.C.C. 369), “Brick is desirable 
traffic from the standpoint of loading, 
density, value, risk, volume and other 
considerations which tend to determine 
the reasonableness of rates and 
should be accorded low rates in com- 
paring with most other traffic.” In a 
case involving the transportation of 
silk, a very high grade commodity, 
the Commission said, “Silk is one of 
the commodities of the highest value 
in proportion to the ratio which the 
charges bear to the value of the com- 
modity.” Reference Pennsylvania 
Railroad (44 I.C.C. 578). It is safe 
to say that the Interstate Commerce 
Commission if called upon to prescribe 
rates on brick and silk would pre- 
scribe lower rates on brick than upon 
silk and its decision would be based 
largely upon the fact that the value 
of brick and consequently the value of 
service in connection with its trans- 
portation is much less than the value 
of silk and the value to the shipper of 
having the silk transported. The use 
of the value of service principle in 
rate making is economically just. It 
cannot be used exclusively but should 
be used in conjunction with other fac- 
tors such as the cost of service in 
order that all conditions incident to 
the transportation of a commodity 
may receive due consideration when 
rates upon that commodity are to be 
established. The value of service 
principle serves a very useful purpose 
in facilitating correct judgment as 
to the measure of rates suitable to 
different commodities, as for example, 
low rates on low grade commodities 
and high rates on high grade com- 
modities. 

Volume of Movement 

The volume in which any specific 
commodity moves has a decided bear- 
ing upon the rates which shall be ap- 
plied. The volume of movement tends 
in large measure to determine what 
other principles shall figure in the 
establishment of rates and to just 
what extent they shall be considered. 
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Thus in the establishment of a specific 
commodity rate the correct relative 
weight which attaches to the value of 
service principle as in contrast to the 
cost of service principle will probably 
be determined by the volume of the 
traffic. This is principally due to the 
fact that the cost of service is so 
greatly affected by the volume of 
traffic. 

In a case brought before the Com- 
mission by the Utah-Idaho Grain As- 
sociation vs. D. & R.G. Railroad (44 
I.C.C. 714) the Commission said, 
“Considering the reasonableness of 
the rate on a certain product its 
volume should be considered.” The 
Commission in another case _ said, 
“Density of tonnage is a factor to be 
considered in questions affecting the 
adjustment of rates.” Reference 
Eastern Fruit Growers’ Association 
vs. B. & O. Railroad Company (33 
I.C.C. 348). 

Lumber and grain are two com- 
modities which move in large volume 
and of the former the Commission 
has said. “Increase in density of 
traffic points rather to decrease than 
to increase rates and tends to sus- 
tain reasonableness of present rates.” 
Reference Lumber Rates from Points 
in Arkansas (34 I.C.C. 102). Of 
grain the Commission said, “The rates 
on grain and grain products from 
producing points in the west to the 
Atlantic Seaboard should be relatively 
low because of the large volume of 
the traffic.” Reference Grain from 
Manitowoc, Wisconsin (37 I.C.C. 549). 


Thus it may be seen that a heavy 
volume of traffic which tends to re- 
sult in lower costs likewise justifies 
lower rates. A heavy volume or den- 
sity of traffic likewise serves to in- 
sure lower general rate levels than 
would be possible in connection with 
a light volume of traffic. Rates in 
some territories are lower than in 
other territories, due to varying de- 
gree of traffic density. The Commis- 
sion has said, “The Commission has 
recognized the propriety of higher 
level of rates in a territory of low 
density of traffic than should prevail 
in a territory of high density of traf- 
fic.’ The Iron and Steel Cases (36 
I.C.C. 86). A striking example of 


the truth of these statements may be 
seen in the fact that the general level 
of rates in Official Classification Ter- 
ritory is much lower than in either 
Western or Southern Territory. This 
is due to the greater density of popu- 
lation in Official Classification and the 





—. 





consequent density of traffic resulting 
therefrom. What is true of the vyol- 
ume of traffic is also true in large 
measure of the density of loading in 
connection with individual shipments, 
For example, two shipments are of. 
fered to a carrier for transportation, 
the first one weighing 40,000 Ibs. and 
the second one 60,000 pounds. The 
railroad cost for equipment in con- 
nection with ‘the heavier load is no 
greater than in connection with the 
lighter load, one car being sufficient 
for either shipment, likewise one |o- 
comotive. Assuming that both ship- 
ments involve the transportation of 
the same commodity between the same 
points the revenue of the carrier on 
the heavier load is 50 per cent greater 
than on the light one and as the rail- 
road has no greater equipment cost 
in connection with the heavier load 
than in connection with the light one 
its profits on the transportation are 
naturally greater in connection with 
the heavier shipment. It should also 
be considered that the cost of hauling 
two cars of freight is relatively less 
than the cost of hauling one car, as 
for a single car a locomotive must 
be furnished. Having furnished the 
locomotive the carrier with no addi- 
tional expense for motive power could 
as easily haul two cars as one. 

While it is true that lower rates 
may be established for carload ship- 
ments than for less than carload ship- 
ments, it is not true that rates may 
be established for the movement of 
trainload lots. To establish lower 
rates for trainload lots than for single 
car lots would be to work a discrim- 
ination in favor of the larger shipper 
against the smaller shipper whose 
limited volume of sales would pre- 
clude the possibility of his shipping 
in trainload lots. 

In this connection the Commission 
has said, “The mere fact that certain 
traffic is hauled in trainload lots can- 
not be made the basis of rates differ- 
ent from those applied to shipments 
in single carloads. This is upon the 
theory that to permit the practice 
would be in effect to allow lower rates 
upon a condition which only a few 
shippers can comply with and would 
do an injustice to those unable to ship 
the required quantities.” Reference 
Wells Lumber Company vs. C.M. & St. 
P. Railway Company, (388 I.C.C. 464). 
In the case of the Diamond Lumber 
Company vs. C.M. & St. P. Railroad 
(43 I.C.C.), the Commission also said, 
“The Commission has never approved 
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a tariff provision applicable to train- 
load lots.” 

The heavy loading of commodities 
promotes the maximum use of the car- 
riers car equipment and results in 
corresponding decreases in the rail- 
roads costs which are reflected in its 
rates. When the railroad furnishes a 
car to a shipper for loading, its reve- 
nue in connection with the transporta- 
tion of the shipment will vary pro- 
portionately with the weight of the 
shipment. 

In the chapter dealing with the cost 
of service, it was shown how less than 
carload freight is conducive to higher 
transportation costs than are incurred 
in connection with the handling of car- 
load freight. It should again be men- 
tioned here that for the reasons al- 
ready stated less than carload rates 
are higher than rates on carload ship- 
ments notwithstanding which fact less 
carload freight is ordinarily consid- 
ered unremunerative traffic for the 
railroads. 

In Farar vs. Southern Railway (11 
I.C.C. 632) the Commission said, “In 
regions of lumber supply the amount 
of this class of freight offered for 
transportation is very large and the 
shipments continuous and_ regular. 
The tonnage is of vast importance to 
the carriers affording them a prin- 
cipal source of revenue. The immense 
volume alone of traffic is an argu- 
ment for not only reasonable but com- 
paratively low rates and these in turn 
are necessary to the exploitation of 
the lumber industry in new fields that 
partake of the character of pioneer 
development.” 

It will be noted that the Commis- 
sion not only mentions the large vol- 
ume of traffic but its continuity and 
regularity. Unquestionably the regu- 
larity of traffic is conducive to lower 
costs on the part of the carrier and 
conversely irregularity of traffic is 
provocation of high costs. In view of 
the very close relation existing be- 
tween the volume of traffic and the 
regularity of movement it is proper to 
here consider just to what extent the 
regularity of a movement will con- 
tribute to the measure of the rates 
thereon. 

In the first place regularity of move- 
ment tends to permit the railroad. to 
secure maximum utilization of its 
equipment. The carriers lower costs 

y reason of such economies should be 
reflected in freight rates. For ex- 
ample, the movement of lumber is not 
only large in volume but fairly regu- 





lar. By reason of this regularity the 
railroads may calculate with a fair 
degree of accuracy the approximate 
tonnage which will move from a given 
territory within a stipulated period. 


They are thus enabled to allocate to 
that territory a sufficient number of 
cars to adequately handle the tonnage 
without waste of equipment. If more 
cars were placed than were needed it 
is quite probable that the superfluous 
cars would remain idle for a long pe- 
riod and would result in a loss to the 
carriers of returns on the capital in- 
vested in the cars. As a further il- 
lustration of the effect of the regu- 
larity of movement upon the railroad’s 
cost of performing service, let us con- 
sider another illustration. Assume 
that a grain company is located in the 
yards of one of the large trunk lines 
at Chicago. It daily car require- 
ments are supplied by the carrier 
upon whose rail it is located. The ca- 
pacity of the elevator is 25 cars per 
day and sales contracts are such that 
25 cars are shipped every day in the 
week. The carrier serving this in- 
dustry knows that 25 cars will be re- 
quired every day, no more and no less. 
By reason of this knowledge it is en- 
abled to place exactly the right num- 
ber of cars required for outbound 
loading. Now if due to irregularity 
of operation this grain dealer would 
ship five cars Monday, 35 cars Tues- 
day, 15 cars Wednesday, 18 cars 
Thursday and the outbound tonnage 
of various other shippers located in 
the vicinity varied in a similar man- 
ner from day to day it may readily be 
seen that the carrier in order to take 
care of the requirements of these ship- 
pers would be forced to allocate to this 


. district the maximum number of cars 


required on any day, when on many 
days far less than this number would. 
actually be used. This would result 
in the needless detention of a lot of 
cars which could in many cases be 
used to good advantage elsewhere and 
would actually result in the carriers 
having to own and maintain a vastly 
greater number of cars than would 
be actually necessary for the needs of 
its patrons. Naturally, this higher 
cost would have a tendency to result 
in higher rates. 

If there is any doubt as to the ef- 
fect of volume and regularity of move- 
ment upon the carriers’ cost one has 
but to remember that the carriers 
maintain large soliciting or sales 
forces for the solicitation of freight or 
the sale of transportation. Certainly 
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it would not pay them to maintain 
these expensive business getting facili- 
ties unless the results were beneficial. 
In speaking of the density of traffic 
Professor William Z. Ripley in his 
book “Railroads, Rates and Regula- 
tion” says “The most important single 
factor in the production of increasing 
returns upon a railroad is the den- 
sity of traffic, that is to say, the 
amount of business which can be con- 
ducted with a given set of rails, ter- 
minals and rolling stock. In other 
words, it is a degree of effective util- 
ization of the plant and equipment. 
It is too obvious to need demonstra- 
tion as to what has been set forth 
concerning the nature of railroad ex- 
penditures that economy of operation 
and consequently the profits are more 
or less dependent upon this fact.” To 
illustrate the effect of volume and reg- 
ularity of traffic upon rates let us 
consider the conditions incident to the 
actual movement of a few specific 
commodities. Of low grade commodi- 
ties coal is fairly typical. It moves 
in large volume and with great regu- 
larity. Coal moves in heavy volume 
all the year around although greater 
uantities move in the winter than in 
the summer. The rates on coal are 
low as compared with other commodi- 
ties for these reasons. 

Flour is a necessity and a commod- 
ity which moves in large volume. It 
also moves throughout the entire year 
and therefore rates upon flour are 
relatively low. 


The rates upon needles in compari- 
son with the rates on coal and flour 
are extraordinarily high. They are 
not used to anywhere near the extent 
that coal and flour are used. Needles 
are a high grade commodity, very 
light in weight, and seldom if ever 
move in carload lots. These are some 
of the reasons why the rates on 
needles are high. 


Cork is a commodity which by 
reason of its inherent nature neces- 
sitates comparatively high rates. It 
is very light in weight and requires 
great quantities to equal any cosid- 
erable weight. It can be readily seen 
that inasmuch as rates are assessed 
on this commodity in units of cents 
per 100 pounds that the rates must 
of necessity be relatively high. What 
is true of cork is especially true of 
cork in shapes. 

The question of minimum weights 
applicable on carload shipments is 
one closely related to the volume of 
movement and to thé density of load- 


—. 





ing. Commodities of low grade moy. 
ing in large quantities usually are 
subject to high minimum weights, 
On the other hand high grade com. 
modities moving in small quantities 
are usually subject to low minimum 
weights. The Commission in a num- 
ber of cases has expressed its opinion 
as to the proper measure of minimum 
weights in connection with various 
commodities. It has said, “Carriers 
are under obligation to _ establish 
and maintain reasonable minimum 
weights for carload shipments and 
when lawfully published’ the pre- 
scribed minimum is as much an in- 
tegral part of the tariff as is the 
rate. Both must be strictly observed 
by carriers and shippers alike and 
the Commission can set aside neither 
except upon satisfactory proof of the 
unreasonableness’ thereof.”  Refer- 
ence: Unreported Opinion No. 392. 


“There are greater car earnings 
under a lower rate with a_ higher 
minimum than under a higher rate 
with a lower minimum.” Reference 
Wool, Hides and Pelts (25 I.C.C. 
151). Again, the Commission said, 
“An increased loading which results 
in decreased cost of transportation 
may well justify a lower rate for a 
higher minimum.” Reference (23 
I.C.C. 151). In a case brought before 
the Commission by Montague & Com- 
pany against the Santa Fe Railway 
(17 I.C.C. 72) the Commission said, 
“It is in the interest of economical 
transportation that cars containing 
light and bulky articles should be 
loaded as heavily as possible and it 
is equally plain that a carrier can 
afford to an extent to decrease its 
rates in proportion as the loading 
increases.” 


In the case of the Georgia Fruit 
Exchange vs. the Southern Railway 
Company (20 I. C. C. 623) the Com- 
mission said, “The minimum carload 
weight is a factor in the carload rate 
and in connection with the rate per 
100 pounds determines the carload 
earnings. Any reduction in the mini- 
mum weight without increase in the 
rate per 100 pounds would therefore 
reduce the carload earnings of the 
carrier and would be equivalent to 4 
reduction in the rate itself.” It 1s 
plainly to be seen that a large volume 
of traffic and heavy loading is con- 
ducive to low costs and therefore ex- 
ercises a distinct tendency to lower 
rates. Conversely light loading and 
a small volume of traffic tend to in- 
crease rates. 
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Hazelton Stone and Sand Company 


Reducing Sandstone to Sand 


Plant at Youngstown Ohio Producing 400 Tons Daily 
Very Good Example of Sandstone Property and Plant 


Hazelton Stone and Sand Com- 
pany of Youngstown, Ohio, are a 
very good example of a plant reducing 
sandstone to sand. The deposit 
covers nine acres in the heart of 
Youngstown. This deposit is a good 
grade of impure sandstone contain- 
ing large percentages of quartz, 
feldspar and mica. It is a reddish 
brown in color due to the presence of 
ferris oxide. This ferris oxide forms 
thin coatings around each quartz 
grain. There is also a little mixture 
of clay in this sandstone, This clay 
averages from three to five per cent. 
The deposit is being worked for a 
double purpose. The compact sand- 
stone is cut for building purposes 
and also for millstones and grind- 


Tt property and plant of the 


stones. The material is also crushed 
for use in making concrete and 
roads. The sandstone is very hard 


and durable and makes excellent mate- 
rial for roads. In the building stone 
probably its main objection is that 


it is very hard to work. The cut 
stone at the plant showed that the 
deposit had been greatly consolidated 
by pressure and it appeared able to 
withstand much weathering. The 
mica in this sandstone deposit facili- 
tates splitting along bedding planer 

The sandstone is blasted loose k 
Grasselli powder. This constitute 
the main break. Deep hole and block 
hole drilling is done with Ingersoll 
Rand ‘jackhammers. Plugs and 
feathers are used for breaking the 
blocks loose. A McKierman air com- 
pressor supplies the air for the drills. 
After the blocks are loose they are 
lowered:to the yard by a hoist and 
derrick operated by a National hoist 
engine. The blocks are then split into 
the needed sizes and stocked. The 
waste and scrap which is considerable 
is then loaded into quarry cars. A 
50 foot ledge is being worked at 
present. 

These quarry cars are hauled up an 
incline by another National hoist and 














A View of One Face of the Quarry. 
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View Showing Quarry and Incline, The Crusher. 


dumped into a number 20 Champion 
crusher. The discharge from this 
crusher is hoisted by a Champion 
bucket elevator 32 foot centers to a 


51-inch Sturtevant rotating screen 16 


feet long. The buckets on the ele- 
vator lifting to this screen are 
24x12x8 inches. The rejects from this 


screen are dropped into a steel hopper 
which feeds to a 16-inch endless belt 
conveyor that discharges into a Stur- 
tevant roll mill. There are two bal- 
anced rolls one 20x15 and the other 
30x16 inches. Before going to the 
rolls the stone passes a Dings Mag- 
netic separator which removes all 


View Showing Storage Bins and Bucket Elevator. 
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The Bucket Elevator to Rotary Screen. 


tramp iron bolts, etc. The magnetic 
separator is very essential as a safe- 
guard to the rolls. From the rolls 


the material is elevated by a Sturte- 


vant continuous bucket elevator to a 
Sturtevant moto vibro screen. 

The rejects from the vibro screen 
are conveyed to a hopper by a con- 


tinuous belt conveyor. From this 
hopper the material is fed to a second 
set of Sturtevant rolls. 

The material passing the first 
sereen which is the 51-inch rotating 
sereen is discharged into the vibro 
screen. All material must pass 
through this vibro screen. 


View of Crushing House and Storage Bins. 
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The vibro screen discharges onto 
a 16-inch belt conveyor which in turn 
discharges to an endless bucket ele- 
vator 54 foot centers that elevates 
the material to storage. There are 
two storage bins with a combined 
capacity of 600 tons. 

All the motors at the plant are 
General Electric. A 75 H.P. motor 
drives the crusher, bucket elevator to 
the rotating screen and the rotating 
screen itself. The bucket elevator to 
storage and the feed belts to this ele- 
vator are driven with a 20 H.P. motor. 
The rolls are driven by a 40 H.P. 
motor. The hoist for hauling cars 
up the incline is being operated by a 
15 H.P. motor. 


There is no siding into the plant 
and for shipments made by railroad 


it is necessary to haul by truck sey- 
eral blocks to the railroad. However 
the bulk of the output is delivered by 
truck. The trucks are loaded directly 
under the bins and weighed on Fair- 
banks-Morse track scales before leay- 
ing the plant. 

An Erie 250 H.P. boiler is used 
in the power plant and a McKierman 
air compressor is also housed in the 
power plant. 


The Hazelton Stone and Sand Com- 
pany was incorporated in 1919 under 
the name of the Hazelton Operating 
Company and the name later changed. 
Mr. Fred Hohlock is president. Mr. 
William Kersecker is vice-president. 
Mr. E. J. Kane is treasurer. Mr. 


Thomas Vesy is secretary and Mr. 
Francis Vesy is assistant manager. 


Layout of the 





[2 5 Sars 


Mi of 


\ 





Crushi 


PIT AND 


QUARRY 93 





Barber-Greene Equipment 


You Have Paid for Barber-Greene 
Equipment—Did You Get The 
Machine? is the title of a new folder 
issued by The Barber-Greene Com- 
pany of 9 So. Clinton St., Chicago. 

“The cost of unloading and storing 
by hand a season’s tonnage of coal,” 
says this bulletin, “will pay for 
Barber-Greene equipment. If you 
have enough work to keep labor-sav- 
ing machines busy you pay for them 
whether you get them or not. You 
pay in wages to laborers.” 

The bulletin illustrates two typical 
cases of the use of Barber-Greene 
equipment, resulting in increased busi- 
ness and lower handling costs. 
The bulletin is illustrated with cuts 
of the machines in use. 























“Dracco” Pneumatic Installation 


Bulletin No. 505, (Revised) has 
been issued by The Dust ne 
& Conveying Company of Cleveland, 
Ohio. The bulletin describes, with 
elaborate illustration, the “Dracco” 
Pneumatic Conveying Installation, 
Conveying Lithophone in Chemical 
Plant. 

The illustrations show a photograph 
of Collecting Station and Pump; 
Plan View and Side Elevation with 
Conveying Distances; Pump and Col- 
lecting Station, with Principal Dimen- 
sions; Material intake under Crusher; 
and Material as Handled. 

The Dracco System for Pneumatic 
Conveying and high efficiency Dust 
Collecting, they say, is the result of 
much research and experimenting. 
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Lime and Cement Man Elected Senator 


T the election on November 4, 

Kentucky electors chose Fred 

M. Sackett of Louisville as 
United States Senator from Kentucky, 
with a popular majority of over 
20,000, a post which Mr. Sackett ac- 
cepted as an honor and an opportunity 
to serve his city and state, and the 
South. Mr. Sackett is vice president 
of the J. B. Speed Company, jobbers 
of building materials such as lime 
and cement, and vice president of the 
Louisville Cement Company, manufac- 
turers of cement and lime. The latter 
company also operates big quarries 
which produce not only rock from 
which the company products are 
made, but also commercial crushed 
rock, screenings, etc. 





Fred M. Sackett 


Although Mr. Sackett was born in 
the east, Louisville gave her adopted 
son a majority of 10,000 over A. O. 
Stanley, Democrat, now Senator, and 
a former Governor, as well as repre- 
sentative. 

Fred M. Sackett came to Louisville 
25 years ago. He is 55 years of age 
and a native of Providence, R. L., 
where he graduated at law. In the 
years following Mr. Sackett practiced 
at Columbus and Cincinnati, Ohio, 
and finally at Louisville, Kentucky. 
Later he became president of the 
Louisville Gas Company. 

Mr. Sackett has had wide and 
varied experience in both the legal 


and business worlds. He served three 
terms as president of the Louisville 
Board of Trade, and later during the 
war, was Federal Food Administrator 
for Kentucky at a dollar a year, and 
was instrumental in securing Camp 
Taylor for Louisville during the early 
days of the war, arranging for the 
purchase of much of the land at his 
own risk in order to guarantee the 
War Department necessary acreage, 

He ‘is director of the Louisville 
Industrial Foundation, the million- 
dollar fund for bringing industries to 
Louisville; president of the Black Star 
Coal Company; president of the 
Pioneer Coal Company; and _ vice 
president of the North Jellica Coal 
Company in eastern Kentucky; vice 
president of the Beaver Dam Coal 
Company of western Kentucky; presi- 
dent of the wholesale and retail coal 
house of Byrne and Speed Coal Con- 
pany, Louisville; vice president of the 
Speed Realty Company; director of 
the Fidelity and Columbia Trust 
Company and director of the Federal 
Reserve Bank. 

He may have a few more titles, at 
that, but these will suffice, says our 
correspondent, who adds that he will 
make an ideal senator because of his 
combination of legal, business, and 
financial experience, and with his 
great wealth will not be forced to 
“wear any man’s collar.” Until now 
Mr. Sackett has never run for office, 
although he has been active in Repub- 
lican party work. When his name 
was suggested for Senator he was 
not interested, but finally agreed to 
run if nominated. 

Press dispatches from Washington 
on November 5, stated that Republi- 
can leaders in the Senate are already 
planning for his appointment to the 
Appropriations Committee, where his 
business and financial qualifications 
will make him especially valuable to 
the party. 





Dolan-Tucker-Smith Bulletin 


Bulletin No. 11, just issued by the 
Dolan-Tucker-Smith Equipment 
Suppiy Co., 53 West Jackson Boule- 
vard, Chicago, is a list of Construc- 
tion and Railway Equipment which 
the company has for sale. This 1s 
used and rebuilt equipment. The 
company buys, rebuilds and _ sells 
ears, track rails, locomotives, cranes, 
shovels, and drag-lines. 























PIT AND QUARRY 95 





_—_ 


Calcined Dolomite in the Recovery 
of Gold and Silver 


By E. S. LEAVER'’, C. W. DAVIS’, and J. A. WOOLF® 


ieen sold as a substitute for lime 

in eyaniding gold and silver 
ores; the calcine being cheaper per 
ton than lime. It has been usually be- 
lieved that the magnesia content of 
commercial lime has no_ practical 
value in the cyanide process. Julian 
and Smart state that magnesia may 
be used in place of lime, but a larger 
quantity is required. In order to 
understand the facts recorded in the 
following pages, it should be remem- 
bered that magnesia is practically in- 
soluble as compared to lime. 


Lime in the Cyanide Process 


In cyanide work, lime is used for 
two purposes, (1) to prevent loss of 
cyanide, and (2) to cause precipita- 
tion of undesirable substances, and 
flocculation and settling of ore slime. 
The primary object is to increase the 
extraction of precious metals. : 

Lime prevents loss of cyanide in 
several ways. It neutralizes acidity, 
thus tending to prevent the forma- 
tion of HCN, and reacts with any 
HCN formed (especially during pre- 


CC 'vcen soie dolomite has recently 


cipitation of gold and . silver), 
preventing its escape. Lime also 
combines with carbonic acid and 


other substances which would other- 
wise consume cyanide, and replaces 
cyanide in compounds which have al- 
ready formed, liberating cyanide to 
usefulness. A large excess of lime, 
however, has been found to increase 
the cyanide consumption over that re- 
sulting when less lime is used. 

Lime precipitates some substances 
which would interfere in the cyanide 
process, causes coagulation, and pro- 
motes the settling of slimes. 

If the precious metals are com- 
bined with or mechanically held 
within certain base minerals not at- 
tackel by a cyanide solution, the 
presence of lime may cause a reac- 
tion with mineral and thus permit the 
disso|ution of the gold and silver. 





1. Metallurgist and superintendent, Rare 
and Precious Metals Experiment Station, 
Reno, Nev., Department of the Interior, Bu- 
reau of Mines. In co-operation with the 


Unive ‘sity of Nevada. 
2. Assistant chemist, Bureau of Mines. 
3. Junior metallurgist, Bureau of Mines. 


A high alkalinity due to excess 
lime in solution, however, usually de- 
creases the rate of solution of gold 
and silver. This in the case of sol- 
uble sulphides may be due to the 
reducing action and to the removing 
of oxygen that is necessary for dis- 
solution of the precious metals. 


Calcined Dolomite in Preventing Cy- 
anide Loss 


For neutralizing acidity, theoreti- 
cally MgO should be weight for 
weight, more efficient than CaO in 
the ratio of 28 to 20. In a practical 
test magnesia was found to be three 
times more effective than lime for 
neutralizing mine waters for use in 
cyaniding, where a solution contain- 
ing 0.05% H:SO, was passed through 
calcined magnesia (% to % inches 
in diameter) at the rate of 3.5 liters 
per hour. The resulting solution was 
slightly alkaline. 

MgO reacts with CO, and with SO,, 
giving a slightly alkaline solution. 
Since MgO readily reacts with HCN 
to form Mg(CN): a good solvent for 
gold and silver, an excess of magnesia 
should be suitable for preventing loss 
of free cyanide. 

Our laboratory tests show that 
magnesia added to dilute solutions of 
ferrous and ferric sulphates readily 
reacts, causing precipitation of iron 
salts. The resultant solution is 
slightly alkaline. This indicates that 
magnesia is as efficient as lime in 
combining with many substances that 
consume cyanide. In practice the 
iron salts should be oxidized to forms 
that would not react with cyanide. 

Although magnesia may be efficient 
in preventing loss of cyanide, it may 
react to form soluble magnesium 
salts, and in the absence of lime a 
saturated solution of magnesium salts 
may result if the solution be used re- 
peatedly for treating new batches of 
ore. A few tests showed that a satur- 
ated solution of magnesium sulphate 
caused a cyanide loss as high as 18 
pounds per ton in clean solutions, and 
this loss would, of course, be exces- 
sive in practice. 

Tf an excess of CaO, either as lime 
or 1s calcined dolomite, be added to a 
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solution containing magnesium sul- 
phate, magnesium hydroxide, and 
calcium sulphate are formed. These 
salts, being practically insoluble, 
are eliminated from _ solution. 

series of experiments using different 
amounts of magnesium sulphate to- 
gether with an excess of either lime 
or calcined dolomite showed no exces- 
sive cyanide loss, thus confirming the 
use of CaO as a corrective for pres- 
ence of excessive magnesium sulphate. 


In using calcined dolomite to neu- 
tralize acidity most of the CaO would 
react first, the MgO content would 
then react to neutralize further 
acidity. 

The reactions may be expressed as 
follows: 

2H.S0.+Ca(OH).—CaS0,+2H:0-+- 


2 4 

H.S0.+Mg(0OH).—MgS0.+2H,0 

The “protective alkalinity” would 
be low due to the slight solubility of 
magnesia in cyanide solutions; how- 
ever, with certain ores low alkalinity 
is desirable. 
Elimination of Magnesium Sulphate 

If more calcined dolomite be added 
to the solution a further reaction 
ton place: MgS0O.+Ca(OH).+MS 

2 

This shows that the MgO content 
of calcined dolomite is effective in 
neutralizing acidity, but is detrimental 
when the solution is to be used con- 
tinuously for treating fresh batches 
of ore (by causing soluble magnesium 
salts to build up in solution), unless 
enough excess calcine, is present for 
its CaO content to react with these 
soluble salts. In the latter case as 
much CaO is required to precipitate 
magnesium hydroxide as would be 
necessary to neutralize acidity in the 
first place. 


A series of tests was made in 
which a cyanide solution was used 
several times to treat new batches of 
ore, there being added to each batch 
a quantity of magnesium sulphate 
equivalent to 60 pounds per ton of 
ore, and an excess of calcined dolo- 
mite. The silver was removed from 
the solutions by zinc dust after each 
extraction. Cyanide was added in 
such quantities that the concentration 
was kept about 4 pounds of KCN per 
ton of solution. The cyanide con- 
sumption was normal and the solu- 
tions were free from magnesium salts, 
showing that excess calcined dolomite 
is effective in preventing cyanide loss 
and in preventing soluble magnesium 
salts from building up when a solu- 





ey 








tion is used several times for treat. 
ing ore containing cyanicides anj 
soluble magnesium salts. 
Protective Alkalinity 


All our tests confirm usual prac. 
tice, in that the loss of cyanila is 
considerable when no alkaline com. 
pound is present but is greatly re. 
duced by adding the proper quantity 
of protective agent. 

The results of the experiments 
showing the relation of cyanide con- 
sumption, or loss, to the kind of al- 
kali used, indicate that for each ore 
there is a quantity of lime for which 
the cyanide loss is at a minimum and 
that large deviations from this op- 
timum in either direction will in- 
crease cyanide consumption. In this 
favorable range calcined dolomite or 
magnesia, although their “protective 
alkalinity” (slight solubility) is less, 
have about the same value as lime for 
preventing cyanide loss. Where an 
insufficient amount of protective 
agent is added, lime is perhaps slight- 
ly more effective than an _ equal 
weight of calcined dolomite, but if 
there is a considerable excess of al- 
kali present the excess calcined dolo- 
mite does not consume as much cyan- 
ide as an equal weight of lime. This 
suggests that the excess of Ca 
(which is relatively quite soluble) 
may be detrimental, while the cal- 
cined dolomite, having less CaO than 
an equal weight of lime, consumes 





Whenever a large excess of alkaline 
agent is used the “protective alkalin- 
ity” is as great with calcined dolo- 
mite as with lime, since there is suffi- 
cient CaO in the calcined dolomite to 
give a saturated solution of calcium 
hydrate. 

In tests where the ore had been 
treated with SO, previous to cyanide 
extraction, the calcined dolomite 


less cyanide. 





seems to be superior to lime which in 
turn is more effective than NaOH in 
preventing cyanide loss. 

Calcined Dolomite in Settling Slime 

Julian and Smart have shown that 
it requires 748 grams of magnesia to 
cause the same settling effect as 654 
grams of lime, indicating that for cer- 
tain ores lime may be more eco- 
nomical than calcined dolomite as 4 
settling agent. 

Some of our experiments show that 
magnesia is satisfactory for settling 
slimes from cyanide solutions, but 
that the following wash with water 
causes conditions to change so that 
settling is very slow. 
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Tests with other ores indicated that 
calcined dolomite has about the same 
coagulating and ‘settling effect as 
lime, except that in some instances 
the solid matter does not settle as 
compactly. In a few tests the set- 
tling effect of calcined dolomite was 
more lasting than that of lime, but 
since impurities, fineness, method of 
burning and method of hydrating 
have a great influence, these tests 
are not conclusive. 


Filtration and Precipitation 


It has been suggested that if cal- 
cined dolomite be used instead of lime 
in the cyanide process, magnesium 
salts would build up in solution and 
cause difficulty in filtration and in 
zinc precipitation. We have shown 
previously that the presence of ex- 
cess calcined dolomite prevents the ac- 
cumulation of soluble magnesium 
salts, but that magnesium hydroxide 
is formed as an insoluble bulky precip- 
itate which might retard filtration. 
In order to determine the effect of 
soluble magnesium salts and the pres- 
ence of precipitated magnesium hy- 
droxide on the rate of filtration a 
Buchner funnel was fitted with a 
heavy canvas disk as a filter medium 
and attached to a suction flask which 
in turn was connected to a manom- 
eter and an aspirator. The vacuum 
was kept constant at about 24.5 inches 
of mercury for all tests. It was 
found that the time of filtration in 
the test where magnesium sulphate 
had been added to its saturation point, 
was about the same as that of the 
sample to which no magnesium sul- 
phate had been added. These results 
indicate that magnesium salts should 
not cause difficulty in filtration. 
_When zine dust was used to pre- 
cipitate silver from pregnant solu- 
tions saturated with magnesium sul- 
phate no trouble was encountered. 


Extraction 


It has been shown that, for the ores 
tested, when optimum amounts of 
alkaline agent are used calcined dolo- 
mite is as effective as lime in prevent- 
ing cyanide loss and causing settle- 
ment of slimes. If calcined dolomite 
has no more detrimental effect than 
Ime on the plant processes, a point 
which would have to be tested at the 
plant, the suitability of the former as 
a substitute for lime in the treatment 
of ores can be determined from the 
Value of the precious metals extracted 
and the cost of the alkaline agents 
Used in the two cases. 








The results given in the accompany- 
ing table indicate that for the ores 
tested, the extraction of gold was 
slightly better with magnesia than 
with either lime or calcined dolomite, 
and that the gold recovery was the 
same for lime and calcined dolomite. 


Two series of tests were made to 
show the effect of magnesium sul- 
phate on the extraction of silver from 
an ore. In the first series the cyan- 
ide solution was saturated with mag- 
nesium sulphate and the same solu- 
tion used to extract three batches of 
ore, the silver being precipitated with 
zinc and fresh sodium cyanide added 
after each test. The extraction of 
silver was very poor and the results 
rather erratic. This was probably 
partly due to the fact that since the 
cyanide loss was great it was diffi- 
cult to keep sufficient cyanide present 
to effect solution of the silver. This 
shows that if a solution became satur- 
ated with magnesium sulphate nega- 
tive results are to be expected. In 
the second series a cyanide solution 
was used repeatedly to extract three 
batches of ore, to each of which ep- 
som salt equivalent to 60 pounds per 
ton had been added. Excess calcined 
dolomite was used in each test and 
as in the previous series the silver 
was removed by zinc dust and fresh 
cyanide added after each extraction. 
A check was run in which no mag- 
nesium sulphate was used. This 
series shows that the presence of ex- 
cess calcined dolomite prevents cyan- 
ide loss from a solution originally con- 
taining magnesium sulphate, but that 
the extraction of silver from an ore 
by cold solutions is lowered by the 
presence of magnesium sulphate. 

A number of tests were made on 
five different ores (results on four of 
them are given in the table), approxi- 
mating plant practice, in which the 
effect of lime and calcined dolomite 
was compared. 


Summary 


The results of our experiments in- 
dicate the following: 

(a) In regular cyanide practice 
where cyanide solution is to be used 
repeatedly for extracting fresh 
batches of ore, the MgO content of 
calcined dolomite can not be used ad- 
vantageously to neutralize acidity. 

(1) Where an excess of calcined 
dolomite is used to prevent the build- 
ing up of magnesium salts in solu- 
tion, the MgO content takes no part 
in the reaction. 
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(2) If just enough calcined dolo- 
mite is used to neutralize acidity, 
magnesium salts will build up and 
eventually form a saturated solution 
in which the cyanide loss would be 
high unless an unusual amount of 
“bleeder” solution is run to waste. 

(b) In the cyanide treatment of 
certain ores calcined dolomite may be 
substituted for lime with profit. 

(1) Calcined dolomite is as effec- 
tive as lime in preventing cyanide 
loss. 

(2) Calcined dolomite nearly par- 
allels lime in its precipitating and set- 
tling effect and causes no difficulty in 
filtration of the solution, or in the 
precipitation of silver by zinc. 

(3) Calcined dolomite equals lime 
in the quantity of precious metals 
recovered. 

(c) In treating certain ores by the 
cyanide process, the recovery of silver 
with the use of calcined dolomite as 
an alkaline agent is not equal to that 
obtained with the use of lime. 

(d) The use of MgO content of 
calcined dolomite would therefore be 
confined to neutralizing acidity and 
aiding settlement where the ore is 
crushed in water for amalgamation 
prior to cyanide treatment and in 
cyanide practice where the solution 
could be discarded or “bled”  suffi- 
ciently to keep down excess of mag- 
nesium salts. 


A summary of all our tests indi- 
eates that under proper operating 
conditions the recovery of silver is 
about the same with calcined dolomite 
as with lime. 


a 


Foote Brothers Standard Gear; 

A Price List of Standard Gears, 
No. 12B, has been issued by Foote 
Brothers Gear and Machine Company 
of Chicago. This pocket size hand 
book contains 384 pages, and is the 
twelfth edition of the catalogue is. 
sued by this concern. 

The first edition of the IXL cata. 
logue, as stated in the preface, was 
issued in 1895, and: “contained price 
list and valuable information tables, 
was the pioneer in the field of gears, 
and the only book of its kind issued 
at that time. In this, the 12th edi- 
tion, we have given more time, labor 
and expense~in its compilation than 
ever and are therefore presenting a 
book of more comprehensiveness and 
of greater value to the Engineer, De- 
signer, Mechanic or Buyer than any 
previous issue.” 

The greater part of the book con- 
sists of tables of weights, measure- 
ments, and prices, illustrated at in- 
tervals with engravings and draw- 
ings. The book also contains illus- 
trations of plant departments, Spur 
Gear Speed Transformers and parts, 
gas and coal furnaces and the like. 
The steady and increasing demand for 
IXL products, they say, has again 
caused them to enlarge their plant 
and capacity, and the company is far 
better equipped than before to execute 
all orders received. 





The Bristol Co., Waterbury, Conn., 
has issued Bulletin 330, describing 
the new Bristol Indicating High Re- 
sistance Pyrometer Model 420. 


1 
CYANIDE TESTS COMPARING THE EFFECT OF LIME, 
CALCINED DOLOMITE AND MAGNESIA. 
Protective Cyanide 
Protective Agent Alkalinity in Consumption 

Test Ore b. per Lb. C20 per Lb. KCN per O% Recovery 
No. Tested Kind TonofOre Ton in Solution Ton of Ore Silver Gold 
1 Comstock None None None 7.170 79.2 93.4 
2 Comstock MgO 13 Trace 1.295 80.2 93.8 
3 Comstock Cale. D. 13 0.18 1.280 82.5 93.4 
4 Comstock CaO 13 0.28 1.006 83.7 93.6 
5 Comstock Cale. D. 20 0.44 0.915 76.5 98.5 
6 Comstock CaO 20 1.40 0.915 79.9 92.7 
7 Tonopah Ex. None None 0.10 6.03 93.0 94.5 
8 Tonopah Ex. MgO 8 0.50 3.08 94.3 95.0 
9 Tonopah Ex. Cale. D. 8 0.76 3.06 88.2 94.8 
10 Tonopah Ex. CaO 8 1.06 3.08 87.9 94.4 
11 Tonopah Ex. Cale. D. 20 1.84 8.57 93.0 96.1 
12 Tonopah Ex. CaO 20 2.20 3.60 94.4 96.2 
13 West End Cale. D. 5 0.36 3.96 94.8 92.7 
14 West End CaO 5 0.56 3.60 92.8 92.9 
15 West End Cale. D. 10 0.52 4,44 93.6 98.1 
16 West End CaO 10 1.04 4.20 94.0 92.5 
17 West End Cale. D. 20 1.32 3.95 93.8 92.6 
18 West End CaO 20 1.80 4.138 93.9 92.6 
19 West End Cale. D. 30 1.88 4.32 94.2 93.3 
20 West End CaO 30 2.02 4.32 93.9 93.1 
21 Rochester Cale. D 20 0.72 3.81 73.3 82.1 
22 Rochester CaO 20 1.00 4.05 75.4 83.2 
28 Rochester Cale. D. 30 1.15 4.05 73.5 82.5 
24 Rochester CaO 30 1.40 4.05 78.4 82.9 
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The Berkshire Gravel Company 
Operating New Plant 
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Balanced Plant of 1,000 Tons Capacity at Lennox Dale, Mass. 
Producing Stone, Gravel, Sand and Shope Concrete Brick 


ONSTRUCTION was started on 
C the new plant of the Berkshire 

Gravel Company in September, 
1923, and completed in May, 1924. 
The plant is located at Lenox Dale, 
Massachusetts, on the east bank of 
the Housatonic River. The deposit 
covers 10@ acres and runs about 75 
per cent gravel and stone and 25 per 
cent sand. The sand is a very good 
grade xnd much of it is being ab- 
sorbed by the company in the manu- 
facture of Shope brick under the 
Shope patents. The plant at pres- 
ent has a capacity of 1,000 tons per 
nine-hour day. 

The material is dragged from the 
bank of a hill, which runs from 100 
to 150 feet high, to the main hopper 
by a 2-yard Sauerman “Crescent” 
type bucket. When the digging 
is exceptionally hard a Sauerman 
l-yard excavator type bucket is used. 
Railroad rails are placed on top of 
the hopper to keep out stone over 14 


inches in diameter. The stone 
thus rejected is broken with stone 
hammers. 

A reciprocating feeder moves the 
material uniformly from the hopper 





to a 12x4 foot cylindrical screen with 
2% inch perforations. Everything 
passing “these perforations is taken 
to the screening plant. The large 
material goes to two New England 
crushers, one 14x28 inches and the 
other 114%x21 inches. The stone is 
taken from the crushers by bucket 
elevators of 50 foot centers to a 
cylindrical screen with 4%, %, and 2% 
inch openings. All oversize material 
from this screen goes back to the 
crushers. The crushed stone storage 
bins have a capacity of 400 tons and 
are equipped with single acting dis- 
charge gates. The bins are of con- 
crete construction and have a double 
driveway underneath. 


A 24-inch belt conveyor with 150 
foot centers conveys the material to 
the screening and washing plant. A 
Worthington pump forces 500 gallons 
of water per minute into Dull conical 
screens. Stone of 2, 1 and % inch is 
graded at this end of the plant. The 
screened stone storage bins are also 
of concrete construction and they 
have a capacity of 1,500 tons. Du- 
plex gates are used for all sizes ex- 
cept one where a Blaw-Knox batcher 











A General View of the Plant. 
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The 2-yd. Scraper in Pit. 


is used for the stone mixed for batch 
loading. 

Two Link-Belt sand separators are 
used to handle the sand. One sepa- 


rator gives plastering and brick sand, 
and the other 


concrete sand. The 





separators are located on towers and 
the sand flows to the ground where 
the water runs off. The sand is then 
picked up by a % yard Sauerman 
crescent type bucket and delivered to 
a hopper. This method does away 
with sloppy sand and permits large 
storage. A Blaw-Knox batcher js 
used as a discharge gate in the load. 
ing hopper. This permits batch load- 
ing of sand when necessary. An- 
other Blaw-Knox batcher in the load- 
ing hopper feeds the mixer in the 
Shope brick plant. 


Stock piles of various sizes and 
grades are conveniently located about 
the plant. This storage is in addition 
to the bin storage. Trucks are 
ioaded from these stock piles by a 
Nelson one-man loader. 

The entire plant is electrically op- 
erated. One 75 H. P. motor drives 
the Sauerman hoist for bringing in 
the material. One 75 H. P. motor 
operates the two crushers, automatic 
feeder and the scalping screen. One 
20 H. P. motor operates the bucket 
elevator and the _ crushed _ stone 
screens. One 20 H. P. motor operates 
the belt conveyor and the conical 
screens. One 20 H. P. motor drives 
the Worthington pump. One 20 H. P. 
motor operates the % yard Sauerman 
dragline handling the sand. 

A Shope brick plant is operated in 
conjunction with the gravel plant. 
This plant is manufacturing brick 
under the protection of the Shope 
patented process controlled by the 
Shope Brick Company of Portland, 
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The 4-yd. Scraper Reclaiming Sand from Pile to Loading Hopper. 
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Oregon. The brick plant consists of 
a work room 40x20 feet, four steam 
rooms 8x30 feet each, a cement and 
color storage room 15x30 feet and a 
boiler room. All the floors of the 
prick plant and also the outside stor- 
age yard are concrete. 

A Blaw-Knox batcher drops the 
sand into a Blystone mixer. Con- 
crete and sand are mixed thoroughly 
in this mixer. One man operates the 
mixer. He adds the cement and color 
and also controls the addition of wa- 
ter and the time of mix. The dis- 
charge from the mixer is taken by 
wheelbarrows to mix boxes alongside 
the brick machines. There are three 
brick machines in the plant. The 
moulds of these brick machines are 
filled by the operator from the mix 
box alongside his machine. In mak- 
ing the common brick the bricks are 
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tamped, surplus material struck off, 
and the face of the brick sprinkled 
with water and neat cement. Each 
operator makes from three to five 
thousand common brick a day. In 
making face brick it is necessary to 
mix color with the cement. Coloring 
matter is also sifted onto the face of 
the brick. The brick is then flushed 
with water and the color pounded in 
with special brushes. Many designs 
of facing can be obtained. The num- 


ber of face brick each operator can 


make in a day depends upon the fin- 
ish or design of the facing. Many 


designs, such as moss, stipple, rough, 
etc., can be effected. 

A pallet is inserted as a bottom 
plate before the bricks are made. 
This pallet is constructed so that one 
batch of bricks can be stored over 
the other. The pallet is a board with 


The Conveyor to the Screening and Washing Plant. 
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The Loading Bins and Outside Storage. 


a metal top. After the pallets and 


bricks are removed they are piled di- 


rectly - behind the operator. Two 
blocks a little larger than the bricks 


are placed upon either end of each 
row of bricks as they are piled. As 
the pallets with bricks upon them are 
piled up they are so spaced by the 


Outside Storage Showing Loader In Foreground. 





PIT AND 


QUARRY 103 





———— 


blocks mentioned that the top pallet 
does not rest on the bricks. This is 
in reality a self-spacing feature. As 
the bricks are manufactured, the pal- 
lets which hold ten bricks are taken 
out and piled nine or ten rows high, 
making a stack of 90 to 100 bricks. 


A two-wheel rubber tired hand 
truck is used in conveying the stacks 
of bricks to the curing rooms. This 
truck goes under the bottom row of 
pallets and lifts the stack without any 


ar. 

P Reh steam curing room _ holds 
about 7.000 brick. The bricks are 
steam cured for about 36 hours and 
then removed to the outside storage 
yard. A perforated pipe submerged 
in a trough of water is used in the 
curing rooms to effect an even dis- 
tribution of steam. A double roof 
with an air chamber between was 
constructed to avoid excess sweating 
in the curing rooms. 

~A blacksmith shop handles the bulk 
of the repairs. brick garage 
25x100 feet has been built with a 
work shop 20x25 feet. A _ gasoline 


and oil house with tanks provides a 
storage of 2,000 gallons of gasoline 
and 250 gallons of lubricating oil. 

All shipments are weighed on a 
20-ton Bennington scale before leav- 


ing the plant. A modern office with 
three rooms has been constructed at 
the plant. 


There are 24 men on the pay roll. 
Eleven men including a foreman and 
a blacksmith are employed in the 
gravel plant. Six men and a fore- 
man are employed in the brick plant. 
Six truck drivers handle the trucking. 
All deliveries are made by truck. 
The company owns six White trucks. 
Additional trucks are rented as 
needed. 

The Berkshire Gravel Company is 
owned by Mr. J. W. Washburn and 
Mr. A. I. Newton who, during their 
six years in the gravel business, have 
established an excellent reputation as 
producers of good clean sand and 
gravel and a reputation for quick 
delivery. 

This plant is an excellent example 
of how a sand and gravel producer 
can develop a side line such as the 
manufacture of Shope brick to 
advantage. 





The Cutler-Hammer Mfg. Co., Mil- 
waukee, Wis., has issued a 48-page 
illustrated booklet, known as publica- 
tion 38082, which describes Cutler- 
Ean Electric Elevator Control- 
ers. 











Another View of Storage Facilities. 
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Fourth Annual Meeting of the 
Highway Research Board 


The Highway Research Board will 
hold its fourth annual meeting on 
December 4 and 5, 1924, in the new 
building of the National Research 
Council located at B and Twenty-first 
Streets, Washington, D. C. 

Mr. Thomas H. MacDonald, Chief 
of the Bureau of Public Roads, will 
present a paper on the “Financial 
Value of Highway Research as ap- 
plied to Road Construction.” Mr. 
MacDonald’s keen sense of judgment 
on all matters pertaining to highways 
makes this paper an important one. 

The various Committees of the 
Board will make their reports. Great 
interest has been aroused throughout 
the country as the problems that 
have been assigned to each Committee 
are common problems to all highway 
executives and engineers. These re- 
ports will include the Economic The- 
ory of Highway Improvements; Struc- 
tural Design of Roads; Character and 
Use of Road Material; Highway 
Traffic Analysis; Highway Finance; 
Highway Maintenance, and also a re- 
port of the Special Investigation on 
Reinforcement in Concrete Roads. 

Research apparatus that has been 
successfully used in various experi- 
ments will be on display. This ex- 
hibit will not only include the ap- 
paratus used in laboratories, but will 
include also various loadometers, 
traffic counters and other instruments 
in use on the road. 

On the evening of December 4th, 
Mr. Herbert Hoover, Secretary of the 
Department of Commerce, will speak 
at the Highway Research dinner. 

This is the one meeting of the year 
where there is a rounded discussion of 
practical application of highway re- 
search. Highway executives and en- 
gineers will find this meeting to be one 
of intense interest because of the cor- 
relation of research and practise. 





Rennolds Equipment Folder 


Bulletin No. 104 is a new folder 
issued by the Rennolds Equipment 
Company of 343 S. Dearborn Street, 
Chicago, Ill. This company buys, 
sells, rents, trades and rebuilds equip- 
ment of all kinds. They also take 
equipment on consignment, rebuild 
and sell it, or else will store and re- 
build equipment for the owner. The 
folder catalogs a long list of engi- 
neers’ and road builders’ equipment. 





Shope Brick and Fire 


A new folder issued by The Shope 
Brick Company of Portland, Oregon, 
is illustrated with engravings of the 
handsome buildings of the Pacific In. 
ternational Live Stock Exposition as 
they appeared on July 23, 19924, 
“Then,” says the bulletin, “a fatal 
spark started the great conflagration 
which, when the smoke cleared away, 
left only a mass of ruins and fire. 
destroyed brick walls. It is scarce} 
conceivable that this huge $500,000 
structure, covering ten acres was 
burned to the ground in one hour. 
Yet this is the fact. The fire raged 
a veritable blast furnace, sweeping 
all before it like chaff in a wind 
storm,” because the buildings were 
built of ordinary brick walls. 

The folder contains a number of il- 
lustrations of buildings built of 
Shope brick, and a letter from the 
General Manager of The Pacific In- 
ternational Live Stock Exposition 
Company calling attention to the fine 
showing made by Shope Brick in the 
fireplace in the Exposition Building 
which was built by the Shope Brick 
Company. 


GMC Truck Booklet 


General Motors Truck company has 
published for free distribution a 
pocket-size booklet containing seven 
articles on the “Care and Operation 
of Motors Trucks,” by F. A. Whitten, 
chief engineer of the General Motors 
Truck company. 

The new booklet is the articles 
which appeared in PIT AND QUARRY 
for October 1, 1924. It was published 
in the pocket edition in response to 
numerous inquiries from truck owners 
and operators who desired it for dis- 
tribution to their employees. 

The references and _ suggestions 
made are general and can be applied 
to all makes of trucks. Copies may 
be had if a request is directed to the 
local GMC distributor or to the Gen- 
ee Truck company, Pontiac, 

ich. 


Opinions on Thew Shovels 


In a new folder the Thew Shovel 
Company of Loraine, Ohio, publishes 
the opinions of Thew users,—a series 
of letters in an art panel—and lists 
the names of the testimonial writers 
to whom those interested may write 
for opinions. One page is devoted to 
illustrations of the Thew Power 
Shovel in action on various jobs. 
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Cost Accounting in the Crushed 
Stone Industry 


V. 


Written expressly for Pir AND QuarRY by D. J. HUTCHINSON 


The first of this series of articles 
appeared in the September number of 
Pir AND QUARRY. Some of the phases 
of the subject discussed in preceding 
numbers include accounting in its re- 
lation to selling prices, the applica- 
tion of uniform accounting methods, 
material as an element of cost, and 
expense analysis and _ distribution. 
This article will deal fully with gen- 
eral ledger control. Readers are in- 
vited to submit particular questions 
relating to cost methods to Mr. Hutch- 
inson, care of PIT AND QUARRY. 

—Editor. 


E HAVE seen in the previous 
Vf articles how the cost of produc- 

tion is arrived at through ana- 
lysing the total expenses incurred in 
the course of production and distribut- 
ing these costs to the departments on 
account of which they were incurred. 
Each principal operation, as blasting, 
drilling, ete., was taken as a depart- 
ment, and by determining the ex- 
penses chargeable to each the depart- 
mental cost of each such principal 
operation was determined. 

Before leaving this subject of dis- 
tribution, we wish to point out that 
the same principles can be employed 
to determine much more detailed costs 
than we have attempted in these 
pages. Thus, for example, operating 
labor, Account 01, in the quarry can 
be further subdivided as follows: 

1301 Operating Labor (Quarry) 
130101 Track Labor 
130102 Pit men 

ete. 


Or blasting can be divided between: 


primary and secondary blasting. In 
the mill, primary crushing, secondary 
crushing, and screening can be taken 
as separate operations, and the costs 
of each can be determined by a more 
refined analysis of the expenses. All 
this is largely a matter of how far 
one wishes to go and how much one 
is willing to spend to get the results, 
or, rather, how far the results justify 
the expenditure. These questions, 
both as to the exact methods of pro- 
cedure and as to matters of policy, 


must be determined largely by the 
conditions in each plant and its com- 
petitive position. They can only be 
indicated here, leaving each operator 
to go as far as he wishes, which he 
can do without altering the general 
principles of cost finding that we have 
outlined. 


D. J. Hutchinson. 


Relation of Cost Accounting to Gen- 
eral Accounting 


Having seen that the cost of pro- 
duction is derived from the various 
items of expenses entering into pro- 
duction, it is now necessary to ex- 
amine the sources of these expense 
items and the methods of recording 
them that enable the proper analysis 
to be made. These questions involve 
the relation between the cost and 
general accounting procedure. 

Fortunately, the idea of cost ac- 
counting as something distinct and es- 
sentially different from general ac- 
counting is not now so generally ac- 
cepted as it once was, but there are 
still a great many so-called memoran- 
dum cost systems in operation that 
are the product of this idea. Cost ac- 
counting as we have been considering 
it, however, is a phase merely of gen- 
eral accounting, and the expense ac- 
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counts with which we have been deal- 
ing comprise an integral part of the 
general financial records. 

Of course, an accounting procedure 
which kept these records in the Gen- 
eral Ledger would be impossibly cum- 
bersome, but they are, nevertheless, 
as much a part of the General Ledger 
as the customers’ accounts are, al- 
though in each case the detail is kept 
in separate records. The detail cus- 
tomers accounts, for example, are rep- 
resented in the General Ledger by the 
Accounts Receivable (control) ac- 
count, with which they agree in total. 
The cost accounts are similarly “tied 
in” to the General Ledger by the Op- 
erating Expense Control. 

It is only by thus “tying” the cost 
records into the General Ledger that 
we can secure any check on their 
accuracy, and without such a check it 
is difficult to place any reliance on 
them. It has been the writer’s obser- 
vation that the greatest weakness of 
many cost accounting systems is the 
failure of the responsible executives 
to make use of the data presented, due 
to a lack of confidence in the figures 
that is often only too well justified. 


Therefore, while the General Ledger 
and the books of original entry are 


more properly the subject of general 
accounting than of cost accounting 
study, some notice of them is neces- 
sary to our subject, which is in a sense 
only one aspect of general accounting. 


The following is a somewhat con- 
densed General Ledger Chart of Ac- 
counts, which is not intended to be 
complete, but merely to illustrate the 
relation between the cost accounting 
procedure and the General Ledger. 


ASSETS 
Current: 
Cash 
Notes and Accounts Receivable 
Inventories: 
Supplies 
Finished Product 
Other Assets: 
Investments 
Permanent: 
Quarry Site (or value of Lease- 
hold) 
Reserve for Depletion 
Depreciable Assets (Classified de- 
partmentally and _ preferably 
supported by a Plant Ledger 
(See Articles III and IV.) 
Reserve for Depreciation 
Deferred Charges to Profit and Loss: 
Deferred Development Cost 
Deferred Stripping Expense 


Deferred General Expenses (Taxes, 
Insurance, etc.) 
Unamortized Bond Debt Discount 
and Expense 
LIABILITIES 
Current: 
Notes and Accounts Payable 
Accrued Liabilities (Salaries, etc.) 
Funded Debt: 
Bonds (or Mortgages) Payable 
Capital: 
Capital Stock 
Surplus 
Profit and Loss 


REVENUE 
Income: 
Sales 
Cost of Sales 
Expense: 

Operating Expense Control 

Selling and Administrative Expense 
Control 

Depletion 
Royalties 
Stripping Expense (charged off) 
Development Expense (charged off) 
Other Income: 

Interest, Dividends, Rents, etc., 
(Earned on Investments) In- 
terest on Bank Balances, Notes 
and Accounts Receivable, Cash 
Discounts taken on Purchase 
(unless deducted from cost) 

Other Deductions: 

Interest and Discount on Notes and 
Accounts Payable, Bond or 
Mortgage Interest, Amortized 
Bond Debt Discount and Ex- 
pense Ps 


From this chart it will be seen that 
with the exception of the royalty and 
depletion items, etc., the operating 
expense (cost) accounts that we have 
heretofore been considering are repre- 
sented in the General Ledger by one 
— the “Operating Expense Con- 
trol.” 

The books of original entry, as the 
name implies, are the records in which 
the various transactions of the busi- 
ness are first taken into the accounts, 
and the arrangement of these books 
so that the expense figures can be 
readily analyzed from their pages is 
an important part of the cost account- 
ing procedure. The books of original 
entry usually consist of the follow- 
ing: 

Cash Receipts Record 

Cash Disbursements Record 

Accounts Payable Record and Pur- 

chase Distribution 

Pay Roll Summary and _ Distribu- 

tion 
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Stripping Drilling Blasting 


Month Prod. Per Yd. PerYd. Per Yd. 
January 
Last Year 


February 
To Date 


Last Year 
To Date 


March 
To Date 


Last Year 

To Date 
etc. 
ete. 
etc. 
etc. 


December 
To Date 


Last Year 
To Date 
b 


Enter Last Year’s Figures in Red. 


" Material Summary and Distribu- 
tion 
Sales Summary and Distribution 
General Journal 


The Pay Roll Summary and Distri- 
bution was illustrated in the previous 
article, and the Material Summary 
follows the same general form. The 
Sales Summary and Distribution and 
the Cash Receipts Record ordinarily 
do not directly affect the cost accounts, 
although there may occasionally be 
entries, particularly on the latter rec- 
ord, that result in credits to the ex- 
pense accounts. These, however, are 
unusual and are so few that they can 
be handled without confusion through 
the “General Ledger” columns. The 
entries coming through the General 
Journal are also relatively few, and 
for the most part are the fixed charges 
or adjustments. These also can be 
posted individually, and the ordinary 
two-column Journal will be adequate 
in most cases. 

From the standpoint of the cost ac- 
counting records, therefore, the im- 
portant forms are the Cash Disburse- 
ments Record and the Accounts Pay- 
able Record and Purchase Distribu- 
tion. It will be noted that each form 
provides a column for the charges to 
the Operating Expense Control and to 
the Selling and Administrative Ex- 
pense Control, showing both account 
number and amount. A _ blueprinted 
or typewritten copy of the Chart of 
Expense Accounts should be placed in 
the hands of the person responsible 
for passing invoices for payment so 
that the distribution of the charges, 
giving the expense account numbers 





A. B. C. STONE COMPANY 
COMPARATIVE COST STATEMENT 






Mill 
Per Yd. 


Stockpiling Load. &. Ship. 


Total 
Per Yd. 


Quarry 


Per Yd. Per Yd. Per Yd. 


to which the charges are to be made, 
can be noted on the face of the in- 
voice or voucher attached if the 
voucher system is in use. The ac- 
count number is then entered opposite 
the amount in the appropriate column 
when the invoice is entered. Cash 
purchases not passing through the ac- 
counts payable are handled in the 
same way in the Cash Disbursements 
Record by indicating the account num- 
ber to which the item is to be charged 
in the debit column. 

When the entries for the month are 
complete, the records are totaled and 
cross-footed (each form, it will be 
noted, is self-balancing) and the to- 
tals posted to the General Ledger ac- 
counts. 

The detail expense charges are then 
summarized on ordinary columnar pa- 
per by assigning a column to each 
expense account and entering the 
amounts charged in the appropriate 
columns. The totals of the columns 
are carried to the Analysis of Ex- 
pense accounts. This method of anal- 
ysis is quicker than posting to expense 
accounts, and the information is pre- 
sented on the expense analysis in the 
form in which it is desired without 
the additional operation of making up 
reports from the accounts. 

In making up the summary, the 
charges from all sources, Accounts 
Payable Record, Cash Disbursements 
Record, General Journal, Pay Roll 
Summary, etc., must of course be in- 
cluded. Some accountants prefer to 
pass the totals from the Pay Roll and 
Material Summaries through the Ac- 
counts Payable Record. There is no 
objection to this procedure, except 
that it seems to involve another opera- 
tion that is unnecessary, since the 
totals can be posted and the detail 
analyzed directly from the original 
records. The correctness of the ex- 
pense summary is determined by the 
fact that the total carried to the Ex- 
pense Analysis sheet must agree with 
the total charge to the Expense Con- 
trol for the month. 

The Analysis of Expense Accounts 
is a monthly report on operation, the 
totals of which are carried to the 
Comparative Cost Statement which 
gives the accumulated totals for the 
year, compared with the previous 
year’s figures. The last total on the 


110 


PIT AND QUARRY 





Comparative Cost Statement must 
agree with the total to date in the Ex- 
pense Control without the stripping 
charge, which, as we have noted, is 
adjusted by crediting the Expense 
Control with the monthly cost and 
charging back the stripping cost per 
yard produced. 

The Chart of Accounting Proced- 
ure illustrates the course of the cost 
figures from the books of original 
entry to the final cost figures. 


The total in the Operating Expense 
Control and the depletion and strip- 
ping expenses are transferred by 
journal entry to the finished product 
inventory account, which is in turn 
credited and the cost of sales charged 
with the inventory cost of stone 
shipped. Ordinarily royalties are paid 
on the basis of the material actually 
shipped rather than on the amount 
produced, hence this charge will not 
be included in the inventory, but will 
be made directly to the cost of sales 
account. 

One important advantage of proper 
cost records is that these figures may 
be obtained every month, so that the 
progress of operations may be known 
as they proceed without waiting for 
the formal closing of the books at the 
end of the year. This does not mean 
that the accounting department will 
go through the routine of actually 
closing the books every month, as too 
much unnecessary labor would be in- 
volved. The information relative to 
sales and costs can be taken from 
the books, however, and monthly op- 
erating statements prepared in the 
following form: 


Ss 
COST OF SALES: 
Inventory First of Month 
Monthly Production 


Average 
Inventory End of Month 


Thus far we have discussed only the 
Operating Expense Accounts. These 
are the accounts with which we are 
primarily concerned in determining 


es, 


the cost of production. However, th 
total cost of the product must includ 
the selling and administrative ¢. 
penses as well. These are charge 
in totals in the General Ledger from 
the books of original entry to the Sell. 
ing and Administrative Expense 
Control, and analyzed in detail 
in the same manner as the oper. 
ating expenses. In most cases, 
however, we have to deal here with 
only one department, instead of 
several. In most quarries, particu. 
larly the smaller ones, it is impossibk 
to distinguish between the sales an 
general administrative activities, both 
of which are carried on to a large ex. 
tent by the same individuals. How. 
ever, the principles pf departmentali- 
zation used in the operating depart- 
ments can be applied in the office end 
of the business as well, and the sales 
and administrative departments sep- 
arated if desired and if it is practic- 
able to do so. 


One reason this has not been at- 
tempted in these articles is that a 
great many crushed stone plants are 
operated as departments of more ex- 
tended enterprises, including often- 
times such activities as paving con- 
tracting, cement manufacture, sand 
and gravel production, etc. The sales 
and administrative forces, therefore, 
would be concerned with activities be 
yond our present scope. 





Westinghouse Electric & Mfg. Co, 
East Pittsburgh, Pa., has issued Pub 
lication 1579-C containing 16 pages, 
illustrating and describing Westing- 
house Micarta Gears and Pinions. 
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Combustion Engineering Corp, 
Broad St., New York, has issued Cat- 
alog E-5, containing 23 illustrated 
pages descriptive of Type E Stoker. 
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Draft for Boilers 


Written Expressly for PIT AND QuaRRY by DANIEL J. HAUER. 


The most important factor in op- 
erating a boiler is the draft furnished 
to the fire bed. Without draft there 
could be no combustion. With too lit- 
tle draft there are large losses in 
burning the fuel and with too much 
draft the losses can be equally as 
large. It is necessary to have the 
proper amount of draft supplied to 
the fire bed to reach any degree of 
efficiency. 

Draft for combustion is furnished 
in three essential ways. One way is 
through the ash pan. Another is 
through the fire door. The third way 
is by the pull of the stack. There is 
a fourth way through the fire walls. 
Generally speaking any air furnished 
through the fire walls is due to cracks 
and holes that should not be there. 
With such openings in the fire walls 
there is no way of regulating the 
draft thus obtained and it operates 
against the fire. 

A stack to a boiler must be large 
enough both in diameter and height 
to allow sufficient volume of air and 
gases to pass through to keep the fire 
under the boiler burning with the 
greatest amount of carbon dioxide 
combustion. It might be well to re- 
mark that there are two kinds of com- 
bustion that take place in the fire box 
of the boiler. Coal is mostly carbon 
and when a fire is once started oxygen 
must be supplied to it to make it 
burn. If equal parts of oxygen and 
carbon occur in the fire box this is 
called carbon monoxid. The fire burns 
slowly with a blue flame and the tar 
that is generally found in the coal 
is melted so that it runs and fills up 
the air spaces in the fire bed. The 
supply of oxygen is soon cut off and 
the fire becomes black and the volume 
of black smoke rapidly increases. 
With such a fire the coal is slowly 
coked and the heat units in the coal 
are not liberated rapidly enough for 
use. The result being that the pull 
of the air through the stack carries 
large volumes of unconsumed gases 
up through the stack with a heavily 
carbon ladened smoke. When this 
condition exists the stack tempera- 
tures become nearly as high as those 
of the combustion chamber and very 
little steam can be produced from the 
water, although a large amount of 
coal can be burned. 


_When two parts of oxygen ate fur- 
nished to one of carbon, we have car- 
bon dioxide combustion. The fire 
burns brightly and the gases in the 
upper and back combustion chamber 
keep burning. This combustion con- 
tinues through or around the tubes of 
the boiler so that by the time they 
reach the stack all but a small per 
cent of the gases are consumed and 
only a small volume of light gray 
smoke passes through the stack. With 
this combustion nearly all the heat 
units in a pound of coal are liberated 
either under the boiler or as the gases 
pass through the boiler and are made 
available for evaporating the water 
into steam. When carbon monoxid 
combustion occurs with bituminous 
coal the only way to overcome the 
difficulty is to furnish more air 
through the grate and this is gener- 
ally done by running a slice bar under 
the fire bed raising it up and break- 
ing the fire bed so that the proper 
amount of air can pass through to 
give carbon dioxide combustion. A 
fire bed under a boiler can have at 
the same time both carbon monoxid 
and carbon dioxide combustion. Large 
volumes of dense smoke coming from 
the stack means incomplete combus- 
tion with low carbon dioxide and 
high carbon monoxide. It is possible 
to get a fair idea by looking at a fire 
and watching to learn if there is suffi- 
cient draft or air being furnished and 
if mostly carbon dioxide combustion 
is being obtained. The only accurate 
way to tell about either condition 
is to use a draft gauge on each boiler 
and a carbon dioxide meter to record 
the combustion. 

Generally sufficient air can be fur- 
nished through the ash pan and grate, 
if the fire is handled properly, to 
give carbon dioxide combustion on the 
grate. This does not mean however, 
that when the gases are liberated 
from the coal and enter the upper 
combustion and back combustion 
chambers that sufficient air is fur- 
nished through the grate for the 
proper combustion of the gases be- © 
fore they reach the stack. To fur- 
nish this additional air there is either 
a clock arrangement or a slide in the 
fire doors to admit air over the fire 
bed for the further combustion of 
the gases. Many operators are nn- 
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der the impression that the air ad- 
mitted through the fire doors is to 
cool off the fire. This is not the case. 
This additional air is needed for com- 
bustion and the temperature is in- 
creased rather than lowered. Open- 
ing the fire doors results in too much 
air. The temperature is lowered con- 
siderably and the gases are swept 
into the stack without being con- 
sumed. 

There are several patented systems 
of feeding air into the upper com- 
bustion chambers by means of ducts 
in the fire walls. These either come 
from the ash pit or by means of pipes 
from the outside of the boiler set- 
ting but they are always arranged 
so that the amount of air supplied 
can be controlled. These systems of 
introducing air into the upper com- 
bustion chamber have not been used 
very extensively. 


The amount of air needed in the fire 
bed and combustion chambers varies 
at different times depending upon the 
method of firing. When green coal 
is first thrown onto the fire, more 
draft and air is needed than when this 
coal becomes heated and is burning 
at a fairly good rate. If firing pe- 
riods are every fifteen minutes apart 
the maximum amount of air is needed 
for good combustion during the first 
three or five minutes. During the 
next five minutes considerably less 
air will be needed while during the 
last five minutes only the minimum 
amount of air is necessary. This flow 
of air can be checked and increased 
by means of the ash pan doors but 
this is generally an expensive pro- 
cedure. If the boiler is equipped with 
a draft gauge it will readily be seen 
that the vacuum on the gauge will 
be considerably increased upon closing 
the ash pan doors. The flue gas tem- 
perature is reduced and naturally 
steam production is lowered. With 
the ash pan doors closed the inflow of 
air through all the cracks and holes 
in the fire walls is increased. This 
means poor combustion and a waste 
of coal. 


Although the ash pan doors can be 
used to regulate the draft it is not 
the correct method to follow except 
in a few unusual cases. The regula- 
tion should be through a damper. 
Every boiler and stack should be 
equipped with a damper that can be 
easily regulated. A boiler operated by 
levers is better than no damper. The 
types recommended are those that are 
automatically controlled. It is a gen- 


ee 


eral practice in designing and Setting 
boilers to attempt to provide an excess 
of draft or air. To reduce this excess 
dampers are then used. If the opers. 
tor leaves the dampers entirely open 
or even a little too much there is not 
the control that there should be and 
coal is wasted. It is important to 
have not only the proper design but 
also the proper regulation of the draft 
system. 

It is surprising in inspecting boil. 
ers to find how many have poorly 
designed combustion chambers. The 
upper combustion chamber is fre. 
quently too small. The bridge wall 
may be too high or too low. A high 
bridge wall throws the gases against 
the front of the boiler which quickly 
ruins it. Too low a bridge wall will 
sweep the gases over it before real 
combustion of the gases takes place. 
If the upper combustion chamber is 
too small the gases are not held in but 
are swept at once into the back com. 
bustion chamber. Both for return 
tubular boilers and water tube boilers 
there should be baffles in the back 
combustion chambers to hold and keep 
back the gases as combustion is tak- 
ing place. Without the correctly de- 
signed chambers and with poor plac- 
ing of the baffiles the gases are quickly 
swept into the stack and the heat 
units lost. 


The correct amount of air must be 
furnished and it must likewise be 
controlled through the various stages 
of combustion. Today we have four 
systems of draft. The one in most 
common use is natural draft. In this 
system the draft is furnished in the 
ordinary way through the ash pan, 
fire doors and the stack. As already 
pointed out the control of this draft 
system is in the design of the com- 
bustion chambers and the boilers and 
the control must come principally 
through the damper. 


The second system of draft is 
known as forced draft. Here a fan 
operated either by an engine or 4 
motor, drives air into the ash pan or 
pit. This introduces more air into 
the fire bed than can be obtained 
from natural sources. This air not 
only goes through the fire bed but 
through the various combustion cham- 
bers and also out into the stack. By 
means of natural draft and the proper 
design of boiler setting with ample 
stack, boilers can be given an over- 
rating and this rating can be main- 
tained through an operating day. Fort 
example, a 200 H.P. boiler with forced 
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draft can be pushed to produce steam 
enough to give the boiler a rating up 
to 400 H.P. If this is desired, many 
deficiencies that may occur’ with 
natural draft can be overcome. With 
forced draft damper control is also of 
importance. : 

The third system is to use induced 
draft. Here the fan is placed in the 
preeching of the boiler and as the 
other fans is either operated by a 
steam engine or a motor. The gases 
and smoke pass through the fan. For 
this reason the bearing of the fan 
must be water cooled. The object of 
induced draft is to pull the air 
through the fire bed and the combus- 
tion chambers and drive it with con- 
siderable force through the breeching 
and up through the stack. It does not 
answer the purpose of the forced 
draft as the same amount of air is not 
forced through the fire bed unless the 
fan and engine are much greater than 
those used for forced draft. Induced 
draft does overcome many 
troubles and if a stack is too small it 
is possible within certain limits to 
make it handle the boilers efficiently 
by installing an induced draft sys- 
tem. In some cases it is necessary to 
overcome draft troubles to use both 
forced and induced draft. 

The fourth system of draft control 
is known as the automatic control 
method. For hand fired boilers this is 
a system of controlling the damper. 
All of this control is automatic. With 
mechanical stocker and automatic con- 
trol rate of feeding the fuel is regu- 
lative and every other factor is prop- 
erly controlled if the whole setting is 
correctly designed. There have been 
a number of types of equipment de- 
signed for obtaining automatic con- 
trol of the draft system and most of 
these have to a great extent been suc- 
cessful. There are certain limitations 
in the installation of these systems. 
It would not be good business policy 
to install a draft system where only 
a small amount of coal is used in a 
year. There must be enough coal used 
to balance the saving these systems 
can effect with the cost of their in- 
stallation and operation. 


In considering automatic control it 
should not be confused with the auto- 
matic control of dampers and the 
foreed and induced draft systems. <A 
damper may be controlled by a lever 
ut many operators even if these 
levers are put within their easy reach, 
do not attend to the damper. Hence, 
More satisfactory results are obtained 


stack ~ 


by an automatic damper regulator 
that is connected up with the boiler. 
It is the same case with forced and 
induced draft. Different amounts of 
air are needed during the different 
stages of combustion and the tendency 
of the operator is to start this engine 
or motor and let it continue running 
all the time. In many cases too much 
draft is being furnished to the fire and 
the best results are not obtained. To 
overcome this difficulty an automatic 
control of the engines can be used so 
that the fan furnishes the maximum 
air needed when necessary and may 
entirely cut off the supply when not 
needed. These two are termed auto- 
matic control of the forced draft sys- 
cems, 

These various systems can be used 
for bituminous coal and for the thou- 
sands of small plants in the country 
natural draft is the prevailing 
method. If anthracite coal is used, 
especially the smaller sizes down to 
screenings, artificial draft is gener- 
ally used even for small boilers. It 
is not possible to get sufficient air 
through the closely set grate used in 
burning such small grain coal. With 
forced draft the amount of air that 
is allowed to go through the grate is 
reduced while the speed of feeding the 
air is increased. This condition has 
brought on the market many systems 
or designs of grate for burning this 
class of coal. The tendency of all 
these small grain anthracite coals is 
to badly clinker and if a fire is not 
frequently cleaned the fire bed be- 
comes deep with clinkers and ashes. 
The air must first be forced through 
this bed of dead material before it 
reaches the burning coal, and unlike 
a fire using bituminous coal, the fire 
bed cannot be disturbed by a slice bar 
to give it more air. The grate must 
be cleaned in sections and new fire 
spread over those parts that are clean. 


It is. evident from the facts pre- 
sented that the grate under a boiler 
plays a most important part in com- 
bustion. All grates, when a fresh 
fire is started and the fire bed is not 
very deep, will supply sufficient air 
for carbondioxide combustion, but as 
the grate becomes foul with dead 
ashes and clinkers the supply of air is 
cut off and much carbon monoxide re- 
sults. A grate should have sufficient 
openings to supply enough air after 
the fire has been cleaned to last un- 
til the next cleaning period. There 
should be frequent cleaning periods 
or the grate must be of such design 
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and have such mechanism that it will 
clean itself without the use of fire 
tools or the opening of the fire doors. 
A grate that has as clean a fire at 
the end of the day’s run, as it had at 
the beginning of the day, is certainly 
superior and the type to be used. 

Such a grate with the proper 
damper control or regulation with 
natural draft should give ideal com- 
bustion. It is not possible to get the 
best regulation of the damper from 
the steam pressure. The regulation 
should come from the draft over the 
fire bed and each boiler should have 
its own damper regulation. These 
two factors also play an important 
part with artificial draft system and 
the grates should be set to prevent too 
much air passing through at one time. 
This is particularly true of hand fired 
boilers. With mechanically fired boil- 
ers a different type of grate should 
be used. 

What has been said would be mis- 
leading if a word were not said about 
the load on the boiler. If the load is 
steady and regular throughout the 
operating day, what has been said ap- 
plies. With a fluctuating load the 
amount of steam needed will vary, 
and therefore, the regulation of the 
fire must vary with the load. In this 
case the dampers should be adjusted 
to the load and the amount of air 
coming through the grate should al- 
ways be regulated by the load and the 
firing of the coal should likewise vary 
with it. The value of a good grate 
with a fluctuating load is important. 
If the steam pressure is low and must 
be quickly increased this is accom- 
plished by accelerating the combustion 
and this means more draft through 
the grate. A grate with ample air 
passing through and with a cleaning 
mechanism that will clean quickly will 
improve the rate of combustion so 
that on short notice the steam pres- 
sure can be quickly increased to carry 
additional loads. Naturally the load 
is the important factor in operating 
the boiler and should be the governing 
factor. 


Every operator who owns a boiler 
should attempt to increase the effi- 
ciency of the boiler with a decreased 
coal consumption. It is surprising 
how easy it is to save 5 to 10 per cent 
of the coal consumed by the correct 
use of the many devices. It is a fact 
that although manufacturers of var- 
ious boiler appliances make big claims 
for saving coal, yet in many cases 
their claims can be exceeded. 


— 


Small Automatic Stoker 

A new stoker has recently beep 
brought out which burns cheap fuels 
efficiently, thereby decreasing fuel 
costs. A decreased amount of coal jg 
consumed, the amount of ash and up. 
burned fuel is reduced, smoke is elim. 
inated, and its automatic operation 
provides convenience, safety and 
economy. 

This Stoker is designed to introduce 
coal—screenings or any coal below the 
grade of No. 2—into a boiler of 25 
H.P. or smaller. It burns it smoke- 
lessly, cares for the ash element by 
discharging it into a hopper, all auto- 
matically. There are only three mov- 
ing parts throughout the entire me- 
hanism so that it is operated by a 
%-H.P. motor or hydraulic drive of 
equal power. 

The base of the coal hopper is a 
reciprocating place, carried on roller 
bearings, which has a length of travel 
up to 5 in. and can be adjusted to feed 
the proper amount of coal. The stoker 
is a self-contained unit, adaptable to 
all heating and steam-making boilers 
with little alteration. The grates are 
terraced. The first and third grates 
have a forward and backward sliding 
motion over the second and fourth, 
which are stationary. The result is 
that the coal travels forward and 


coking coal can be burned efficiently. ' 


Directly under the ash opening at 
the rear is the ash plate. This also 
has a reciprocating motion which 
moves the ash toward the front al- 
though the ash opening is at all filled 
with ash to prevent entrance of cold 
air. Practically all of the ash heat is 
retained by this method and complete 
combustion is made possible. 

Both natural and forced draft can 
be used. The results of an 8-hour test 
of a stoker installed in a 150 HP. 
boiler of the H. R. T. type burning 
Illinois screenings under forced draft 
were: No smoke; 13 per cent 00: 
average; 237 H.P. average; 911 |b. 
water evaporated per Ib. of coal fired; 
12.06 per cent combustible in ash; 
fuel cost of evaporating 1,000 |b. 
water 26 cents. 

Further information on this stoker 
may be had by addressing the edi 
torial department of PIT AND QUARRY. 


Whiting Corp., Harvey, IIl., has 
issued two illustrated folders. One 
describes Hydraulic Regulating Gates 
and the other is descriptive of the 
Type C Electric Solenoid Brake, espe 
cially designed for crane service. 
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Great Activity in Texas 





Roadbuilding Is the Favorite Occu- 

pation of Towns and Counties in Lone 

Star Country. Dallas Shows Unusual 
Growth 





By Our Dallas, Tex., Correspondent 


AND and gravel dealers of Dallas 
~ continue to do a heavy business, 

particularly those who specialize 
in sale of such building materials de- 
livered on the job. Building opera- 
tions continue on a large scale, street 
paving and road improvement proj- 
ects are in full swing, and the demand 


for sand and gravel continue to 
increase. 
Dallas has shown an_ unusual 


growth during the last year, and the 
outlook for even more building next 
year is bright. Several large build- 
ing projects are to be realized soon, 
from which the demand for sand and 
gravel will be unusually heavy. The 
city has recently awarded contracts 
calling for street paving to cost pos- 
sibly $6,000,000. Under the street 
paving program adopted in Dallas, 
the property owners pay for the pav- 
ing, with the exception of the street 
intersections, these being paved by 
the city. At the election last year 
improvement bonds to the 
“amount of $1,750,000 were voted. 
These bonds have been sold and this 
amount is now available in the city’s 
street improvement fund for paving 
street intersections in the city’s gen- 
eral street improvement program. 
With this amount the streets ordered 
paved will mean the laying of more 
than twenty-five miles of concrete 
street paving in the city during the 
next eighteen months. 

Due to the unusual demand for 
gravel and sand in the city delivered 
on the job, several gravel companies 
have purchased and are now operat- 
ing large fleets of motor trucks, haul- 
ing gravel from the pits along the 
Trinity River bottoms to the city. 
Gravel is being delivered on the job 
at $2.00 to $2.25. 

The Smith Gravel Company re- 
mains to be perhaps the largest 
shipper of gravel from the Dallas 
territory. This company has not put 
Mm operation a fleet of motor trucks, 
but delivers some gravel on the job, 
contracting with other firms for the 

aulage from railway car to the job. 
his company puts gravel in the 
area of the city of Dallas 
per cubic yard, allowing the 


Switching 
for $1.65 


















purchaser to do his own hauling from 
the car to the job. This same com- 
pany is putting sand inside the city’s 
industrial district for $1.25 a ton, 
f. o. b. cars. 

Prices for sand delivered on the 
job range from $1.75 to $2.25 per ton. 
Dealers in Dallas estimate a cubic 
yard of sand at 2500 to 2600 pounds. 
Most of the sales, however, are made 
by the ton. 

Building operations in other Texas 
cities and towns continues unabated, 
reports received in Dallas indicate, 
and the gravel and sand business con- 
tinues good all over the state. Nu- 
merous highway construction con- 
tracts are now being awarded, and 
large quantities of gravel are being 
used in road building. In many parts 
of Texas good road building mate- 
rials are not available, and must be 
shipped in. Gravel dealers in Dallas 
have shipped and are now shippin 
much of this road building bees me 

The city of Jacksonville, Texas, 
has voted $100,000 in bonds for street 
paving, and will soon award con- 
tracts for concrete pavement in its 
business district. 

The city of Ennis is now engaged 
in laying street pavement, which will 
cost more than $200,000 when fin- 
ished. Of the paving the city will 
pay $50,600 of the cost, property 
owners $135,000. Texas Electric Rail- 
way $15,600. Agitation is already 
started for an additional bond issue 
of $200,600 for additional paving. 

The city of Temple, Texas, has 
awarded contract to K. S. Hull, Jr., 
of Temple, for 25,000 square yards of 
brick and concrete street paving. 
Contract will also be awarded soon 
for an additional 20,000 square yards. 

The Brownwood Rock Crusher Com- 
pany, which recently installed a mam- 
moth rock crushing plant near 
Brownwood, is now shipping an av- 
erage of twenty-five carloads of 
crushed rock a day. The rock is be- 
ing used in road building operations. 

T. Manning of Fort Worth, 
Texas, old-time rock quarry owner 
and operator of Texas, died at his 
home in Fort Worth recently at the 
age of 61 years. Mr. Manning quar- 
ried the rock from which the Tarrant 
County courthouse was built. This 
rock was taken from Manning’s 
Quarry, a noted place, just west of 
Fort Worth and between Fort Worth 
and Weatherford. After operating 
this rock quarry for many years Mr. 
Manning moved to Mexico and built 
up an extensive rock quarry and con- 
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struction business. He was forced to 
give up this business during the revo- 
lution in Mexico and returned to 
Fort Worth, where he made his home 
until his death. 

Cameron, Texas, has awarded con- 
tracts for paving the business streets 
of the town. 

Bond issue of $150,000 has been 
approved by the voters of Tyler, 
Texas, and the proceeds will be used 
in paving additional streets. 

The road precinct of Electra, in 
Wichita County, Texas, has voted 
$500,000 in bonds for building addi- 
tional highways. A concrete pike 
from Electra to the new Lake Kemp 
on the Wichita River south of Elec- 
tra will be built. The bond issue has 
been sold, and contracts for con- 
struction of the highway are to be 
awarded soon. 

The Womack Construction Com- 
pany of Sherman, Texas, has been 
awarded contract for grading and 
graveling four miles of highway in 
the Red River Bottoms between Tex- 
arkana and Garland City for $23,500. 

W. B. Marsh, chairman of the 
Smith County Highway Association, 
whose home is at Tyler, Texas, an- 
nounces that an additional ten miles 
of concrete highway will be built in 
Smith County, contract for which will 
be awarded soon. 

Fannin County Commissioners, sit- 
ting at Benham, have voted to set 
aside $10,000 which will be the 
county’s portion of the $30,000 needed 
to close the one-mile gap in the 
Windom-Dodd City highway, crossing 
the county from east to west. The 
road will be built of concrete and the 
state will pay one-third, the federal 
government one-third and Fannin 
County one-third. 

County Commissioners of Wil- 
barger County, sitting at Vernon, 
awarded contract to J. P. Foty for 
ten miles of crushed rock and gravel 
road in the eastern part of the 
county. The improvement will cost 
about $20,000. Bids are to be asked 
soon on the construction of a concrete 
highway connecting with the concrete 
highway in Wichita County and with 
the concrete pike in Wilbarger 
County on the Colorado-to-the-Gulf 
highway. A bond issue of $150,000 
has been voted and this sum is avail- 
able for building this stretch of high- 
way, which will be 16-feet in width 
and complete the highway across 
Wilbarger County. 

The city of Cloburne, Texas, has 





awarded contracts to the West Con. 
struction Company for street pavin 
to cost $169,125.42. The pavemen 
is to be of concrete. 

Nolan County, of which Sweetwater 
is the county seat, will soon ask bids 
for the construction of 15.2 miles of 
concrete highway on the Bankhead 
Highway in this county. This stretch 
of road building will be a part of 
the highway costruction program this 
county entered upon with the voting 
of $1,500,000 in bonds. 

The County Commissioners of Hil] 
County, sitting at Hillsboro, Texas, 
have awarded contracts for $416,654.30 
to Julian S. Field of Denton, Texas, 
covering the building of a concrete 
roadway on the Colorado-to-the-Gulf 
Highway from Hillsboro to the John- 
son County line. 





Blaw-Knox Announces Arthur 
Levison 

The appointment of Arthur Levi- 
son, Highway Engineer, United States 
Bureau of Public Roads, as Chief En- 
gineer of the Road Building Depart- 
ment is announced by the Blaw-Knox 
Company of Pittsburgh. 

Since his graduation from New 
York University in 1910. Mr. Levi- 
son has been actively connected with 
construction work. For one year he 
was Inspector of Road Construction 
of the New York State Highway De- 
partment. During the four years fol- 
lowing, he officiated as Assistant En- 
gineer of Barge Canal Construction, 
New York State. At the end of this 
period, he became Assistant Engineer 
in Subway Construction in New York 
City. 

Mr. Levison was then appointed 
Engineer in ‘charge of reinforced 
concrete building construction at the 
Washington Navy Yards, which posi- 
tion he held four years. He next be- 
came connected with the United 
States Bureau of Public Roads as 
Highway Engineer, co-operating with 
Highway Departments in the middle 
west. After the successful termina- 
tion of this work, he again returned 
to Washington and was placed in 
charge of devising and conducting re- 
search on concrete pavement construc- 
tion. 

Mr. Levison’s wide experience com- 
mended itself to government officials 
and will be utilized by the Blaw-Knox 
Company in both improving the de- 
sign of their road building equip- 
ment and to develop new apparatus. 
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The “Apex” CO, Recorder 


Realizing that most of the smaller 
plants and even some of the larger 
plants consider the prevailing cost of 
CO; recorders too high to warrant 
investing in them, the Uehling In- 
strument Company of Paterson, N. J., 
has just started to introduce an en- 
tirely new inexpensive CO: recorder 
known as the “Apex”. Inasmuch as 
the price of the new recorder is very 
small, it is believed that the new 
instrument will open up an entirely 
new field among the smaller plants. 
In fact it is stated that the anticipated 
fuel savings will warrant its adoption 
for boilers of 50 horse power or over. 
The “Apex” CO2 recorder employs no 
chemical solutions and there are no 
moving parts excepting the pen 
mechanism. The “Pyro-Porus” filter 
and the standard Uehling gas dryer 
and desulphurizer are used, insuring 
absolute cleanliness of the gas line 
and interior parts of the instrument 
permanently. As a result of these 
features the manufacturer claims that 
the recorder will operate accurately 
without any attention or adjustment 
other than the changing of charts 
and renewals of dry absorbent which 
should not exceed 10 minutes weekly. 
This instrument will be exhibited for 
the first time, in both recording and 
indicating types, at the Power Show 
which will be held at the Grand Cen- 
tral Palace in New York during the 
first week in December. 





Pioneer Excavating Outfits 


A new folder issued by The Mans- 
field Engineering Company 1013 
Fletcher Savings and Trust Building, 
Indianapolis, Indiana, describes the 
Pioneer Back-Dump_ Slack Line 
Bucket. One illustration shows three 
PIONEER Outfits on one contract. 

Because competition is strong in 
this modern age, success requires up- 
to-date equipment. The PIONEER, it 
is said, has kept ahead of the times. 
Simple to erect and operate. Slack 
line excavation is a special branch 
of engineering that has been developed 
during the past ten or fifteen years, 
resulting from the need of a cheap 
method of excavating material over 
a large area and storing same in bins 
ready to be loaded by gravity into 
cars or trucks. 

PIONEER buckets are built in dif- 
ferent sizes to suit customers’ require- 
ments. Illustrations show this equip- 
M operation on a variety of jobs. 





New Domestic Hoist 


A new piece of equipment recently 
put out by the Domestic Engine and 
Pump Co. of Shippensburg, Pa., is 
their new Heavy Duty Hoist. This 
hoist is equipped with a four cylinder 
30 H. P. gasoline engine, as shown 
in the accompanying illustration. Ad- 
ditional information may be had from 
the manufacturers upon request. 

















The New Domestic Hoist. 


New Economy Pump Bulletins 


Two new pump bulletins recently 
issued by the Economy Pumping Ma- 
chinery Co., of 122-124 North Curtis 
Street, Chicago, IIl., are Bulletin No. 
404, dealing with Economy Centrifu- 
gal Double Suction Pumps, -and a 
four-page folder on Economy Portable 


Pumping Unit, Type F. H. S 


Bulletin No. 404 describes the com- 
plete line of horizontal split case 
pumps, three types of double suction 
pumps, type “M”, rye} capacities 

- against 
medium heads, type “H” having the 
same capacities against high heads, 
and type “SM” having capacities from 
10-225 G.P.M. against heads less than 
100 feet. These are described and il- 
lustrated with engravings, accompa- 
nied by three pages of Tabular 


from 150-6,000 G.P. 


Recommendation. 


The folder describes the Economy 
Portable Pumping Unit—the gasoline 
engine driven unit and compressor 
pump,— and is illustrated with half- 


tones and diagrams. 





New Ross Crusher Bulletin 


A new bulletin has been issued by 
the Ross Power Equipment Co., of 
Indianapolis describing the large Ross 
line of gyratory roll and jaw crushers 
Leaflet sent on re- 


and pulverizers. 
quest. 


117 

















118 PIT AND QUARRY 









Taylor-Wharton Appoints T. K. 
Scott 


Announcement is made by the 
Taylor-Wharton Iron and Steel Com- 
pany of High Bridge, N. J., of the 
appointment of Thomas K. Scott as 
Mid-West sales manager, to be located 
at Denver, in charge of the sales- 
district of which Denver is _ head- 
quarters. Mr. Scott has had a wide 
and profitable experience in mining. 

Mr. Scott entered Columbia School 
of Mines and was graduated with the 
degree of Engineer of Mines. He 
was connected for some time with the 
Cumberland Ely Copper Company of 
Nevada, and also with the Inspiration 
Copper Company and the Miami Cop- 
per Company and was Chief Mining 
Engineer of Miami up to the time of 
his resignation last August. He is 
a member of the Miami Rotary Club. 










































T. K. Scott. 


In his new connection with the 
Taylor-Wharton Iron and Steel Com- 
pany, his mining experience will be 
of value. 





Aldrich Pumps 

Pump Data 50, dated June, 1924, 
has recently been issued by The 
Aldrich Pump Company of Allen- 
town, Pa., it is a compilation of Engi- 
neering Tables, illustrated with half- 
tones of Aldrich Pumps and diagrams. 

Under Pumps for Every Service, 
are shown various pump units, for 
any drive, with all capacities and 
lifts. Under Useful Information, are 
listed weights and measures of water, 
crude oil, velocity head, static head, 
total dynamic head, suction lift, suc- 
tion head, and viscosity. 





















Vulcan Gasoline Locomotive 
Catalog No. 101, on Vulcan Gago. 
line Locomotives—Four Speed Worm 
Gear Drive—has recently been issued 
by the Vulcan Iron Works of Wilkes. 
Barre, Penn. 

Over 50 years experience in de 
signing and building locomotives ig the 
enviable record claimed by this com- 
pany, during which time they have 
kept pace with constantly changing 
conditions and requirements. Vulcan 
Gasoline Locomotives they say, are 
designed and built to conform to the 
four most important fundamentals of 
transportation: 

1. Power—at the most economical 
speed as related to full economy, long 
life, and absence of vibration. 

2. _Dependability—based on ap. 
proved details in Industrial Steam 
Locomotive Practice, recommended 
Standards of the Society of Automatic 
Engineers, and 50 years experience 
in solving haulage problems. 

3. Accessibility—the result of expe- 
rience, promoting ease of mainte- 
nance, encouraging careful adjust- 
ment, and marking possible efficient 
operation on account of more fre- 
quent inspections. 

4. Economy—real economy de- 
pends on constant operation, where 
dependability is embodied in the mov- 
ing parts which gives the greatest 
length of service, with minimum cost 
of maintenance, least attention, and 
no worry. 

It contains many _ illustrations, 
tables of hauling capacities and 
speeds, and detailed descriptions. 


P & H Appointments 

The following changes and addi- 
tions in the sales organization of 
Pawling & Harnischfeger Co. of Mil- 
waukee, Wis: 

N. P. Farrar, who until recently 
has been District Manager of the 
Philadelphia territory for this coun- 
try, has been appointed Assistant 
Sales Manager. Mr. Farrar has had 
considerable experience with overhead 
electric traveling cranes, hoists, an 
gasoline powered excavators. 

H. L. Mode, who has had ten years 
of experience in work with overhead 
electric traveling cranes, has been ap- 
pointed a sales representative in the 
eastern territory with headquarters 
at New York and Philadelphia. Mr. 
Mode has also had seven years of ex- 
perience in the motor department of 
the General Electric Co., and is wel 
fitted to handle crane problems. 
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The Arkell Safety Trademark 

The Arkell Safety Bag Company, 
120 Broadway, New York, originators 
of Elastic Paper Bag and Barrel 
Linings, are now trade-marking all 
of their linings in red across the top, 
“ARKSAFE”. 

The experiments which lead to the 
invention of the Elastic Paper Lining 
more than twenty-five years ago, were 
made under the supervision of James 
Arkell, inventor of the paper flour 
and cement sacks. 





Bay City’s New Shovel 

Announcement of a new installa- 
tion is made by the Bay City Dredge 
Works of Bay City, Mich. This is 
their Model 16-B, %-yard gasoline 
shovel, equipped with a Climax en- 
gine. The excavator was made for 
the Crystal Sand Company of Bridge- 
ton, N. J. 

The Bay City Dredge Works state 
that they have made several new _in- 
stallations recently, but that their 
smaller machine, known to the trade 
as the One-Man Excavator, is shipped 
principally to small producers. The 
Crystal Sand Company purchased a 
Bay City %-yard shovel about a year 
ago and ordered their second Bay City 
last summer. This Company stated 
that the Bay City had demonstrated 
they could handle their material at a 
saving of over 50 per cent of what it 
cost with a steam shovel. 


The accompanying illustration 
shows one of the new machines, a 
Bay City Model 16-B, convertible 


Crane-Elevator, operating with 40- 
ft. boom and clamshell bucket for the 
Paragon Plaster & Supply Company 
of Scranton, Pa. 





Foote Bros. Establish Canadian 
Distribution Arrangement 


Announcement is made by the Foote 
Bros. Gear & Machine Company of 
Chicago, of the recent completion of 
arrangements with the well-known 
Canadian firm of Darling Bros. of 
Canada. By this arrangement Dar- 
ling Bros. will have the exclusive dis- 
tribution of their IXL Gear Produc- 
tion and Speed Reducers throughout 
the Dominion of Canada. 

The home office of Darling Bros. 
is in Montreal and they maintain 
branch offices in Windsor, Toronto, 
Winnipeg, Halifax, Ottawa, Van- 
couver and Quebec. 





Ellicott Bulletin F-252 


Bulletin F—252, recently issued by 
the Ellicott Machine Company of 
Baltimore, Md., is a four-page folder 
devoted to a description of ‘the Heavy 
Duty Dredging Pumps manufactured 
by this company. The bulletin des- 
cribes all outstanding details of con- 
struction and also lists former Bul- 
letins: 


Illustration of Special Spiral Rock 
Cutter—Form 164 


Bulletin A. B. Wood Patent Sewage 
& Dredging Pumps—Form B-1 and 
B-2 


Standard Dredging Pumps and Ac- 
cessories—Form 209 

Standard Hydraulic 
Form 233-A 

Elevator Type Sand and Gravel 
Dredge—Form 196 

Any of these bulletins may be had 
upon request. 
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The Bay City Model 16-B Shovel. 
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Our Inspection, Testing and Consultation 
Service Will Save You Money 


Expert surveys and laboratory tests of Sand, Gravel, Lime- 
stone and other deposits. Inspection of new and second 
hand cars, locomotives, cranes, dredges, steam shovels, 
pumps, engines and all classes of pit, quarry and mill equip- 


ment 
ROBERT W. HUNT COMPANY 


NEW YORK PITTSBURGH CHICAGO sT.LovIs_ SAN FRANCISCO 














Austin Portable Conveyors 


Made in two styles and all lengths 
between 16 and 68 ft. Furnished 
without power, or with gasolene or 
electric drive. Unmounted, or with 
2 or 4 wheeled trucks as length 
requires. Write for special litera- 
ture and prices. 





Especially intended for handling gravel, Austin Manufacturing Co. 
stone, sand, and similar materials Chicago San Francisco New York 


Swing Jaw Rock Crusher 

The New Holland Swing Jaw 
Crusher is designed to crush all kinds 
of quarried rock into any size down 
to dust. 

It is strongly made and designed for 
long, powerful stroke—giving great 
capacity. Made in three different 
sizes. 











Write for our 
catalogue on 
crushers, ele- 
vators and 


screens. > 3 Why Reliance Crushers 
ee Should Interest You 


Reliance Crushers are the result of 
years of experience. They are designed 
correctly to give maximum efficiency. 
They are of the best materials and 
rigidly inspected to give you that max- 
imum efficiency even under adverse 
conditions. 

Qur crusher catalogue gives some 
very interesting facts. Write for your 
copy. ; 

Complete Crushing, 

Screening and Washing Plants. 

Write for catalog. 


UNIVERSAL ROAD MACH. CO. 
4 KINGSTON, N. Y. 

New Holland Machine Co. wew GRANCH OFFICES 
Franklin St.. New Holland, Pa., U. S. A. BOSTON — 141 MILK STREET 

















